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MR. WEALE'8 NEW SERIES OF RUDIMENTARY WORKS 

FOR BEGINNERS. 

Ub. WsALi has prepared for pablication, in a neat and oonyenient nze, a 
Series of original and useful Volumes, by the most esteemed writers, forming 
a Eudimentary Course for the easy comprehension of the leading principles 
of various Sciences. 

It has been remarked that ** those who are in the ship of Science ought 
to remember that the disciples cannot arrive without the aid of boats/' 
Popular treatises are to Science what boats are to large ships ; they assist 
people in getting aboard ; but as no one would trust himself to a weak or 
inefficient boat, so no one ought to begin the study of Science with an 
imperfect guide. It sometimes happens that popular treatises are made to 
appear easy by the omission of those very details which are most essential to 
be known : they state results without going through the necessary processes 
by which those results are gained : they deal l^^ly in foots, and leave 
principles untouched. 

The only method of avoiding this error is to confide to men, who are 
masters of their respective subjects, the task of drawing up Popular Intro- 
ductions to the several branches of Science. The Publisher trusts that the 
following list of names will be a sufficient guarantee to the Public that what 
he proposes to attempt in the cause of Popular Instruction will be done well, 
and that these little treatises will fully answer the purpose for which they 
are intended, namely, to become convenient and accurate Guide-Books in 
Government and other Schools, and in Popular Institutions generally, while 
their low price will place them within the reach of all classes earning their 
daily bread, to many of whom a knowledge of the elements of Science is a 
positive gain in the common pursuits of life, as well as a means of winning 
from gross tastes, and presenting to the mind noble and worthy objects of 
stndy. 

The First Series, several volumes of which are amply illustrated, may be 
.had complete in demy 12mo, neatly bound in doth ; and, for the convenience 
of purchasers, the several Subjects are published separately at the following 
prices : — 

RuDMixNTABY Chkmtstrt, by Professor Fownes, F.R.S., Ac, third edition, 

and on Aoricultural Cmkmibtry, for the use of Farmers 1«. 

Natukai. Philosophy, by Charles Tomlinson . . . . 1#. 

Gkolooy, by Lieut.-Col. Portlock, ILE., F.R.S., F.G-S., Ac U. 

— — ^— — MrNKRALOOY, by D. Varley, Author of " Conversations on 

Mineralogy," second edition, vol. i 1«. 

■ vol. 11 1*. 

. — MxcHAMicB, by Charles Tomlinson It. 

• Elkctkicity, by Sir Wm. Snow Harris, F.R.S., Ac. . . U, 

— Pmxumatics, by Chas. Tomlinson '.Is. 

—————— Civil. Engiivbbiuno, by Henry Law, C.E. vol. i., second edit. 1«. 

—————— ^—— vol. ii. . . , 1*. 

————— Architccturk (Otden), by W. H. Leeds, Esq. . • .1*. 
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RuDiMHNtARY ARCHiTKCTDitie (Styles— their several examples), by Talbot 

Bury» Archt., F.I.B.A . 1«« 

~— ^— — — Principlss of DssroiT tH ARChitkctukk, by E. Laqr 

Garbett, Archt., vol. i. . « 1«. 

vol.ii. . . U. 



PKR8PSCTIVR, by Geo. Pyne; Artist, Author of '* Practical 

Rules in Drawing for tne Operative Builder and Young 
Student in Architecture," vol. i.) second edition i s . If4 

DlTto, vcri. ii., second Edition * . . . t s . 1*. 

SSCOITD SB&ZBS 61? fttmtllKBtel'il.&T VTORXB TOWL 

BBGnra-BRs. 

With Engravings to eftcb^ at l«i per Volume^ the Set complet6^ each neatly 

bound in cloth, separatel/i 

PHie, 
RuDiMBNTART ART OP BviLOTNO, bv E. Dobson. CE., Assoc. Inst C.E.i 

Author of '* Railways of Belgiuih'* . . . • U* 

.^— i.——...— . BRtCK-jif ARiiro, TiLB-MAKiNO, by the same, vol. L * U. 
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Dempsey, C.E . . 1«. 
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by G. Drysdale Dempsey, C.E. . t , , » Ir. 
■■ - WsLL-siNKiNO AND BoRiNO, by John George Swin- 
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— — — USB OF tNSTRUMBNTs (gcheHlly), b^ I. F. Ileathet) 

M.A., of the Royal Mihtid-y Ac^demj* Woolwich i 1«i 

Constructing Cranbs. for the Erection oi Buildings 

and for Moisting Goods, by Joseph Glynn, F.R.S., 

C.E . , * i Ir. 

Trbatisb on tbb Stbam-Enginb, by Dr. Lardner« LL.D.) 

{fVrUten speciaHjf for these Rudimentary volumes) . . . 1«. 
AftT OF Bi^ASTiNO Rocks and Quarrytno, ANb on Stonb, 

by Maj.-Gen. Sir John Burgoyne, K.C.B., R.E., Qec, &e. . In 
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BBonntsBS. 

Thk two Series of j^udimentary Works, for the use of beginners, published 
by John Wealb (of which Prospectuses have been extensively issued), have 
realised the anticipated success from that portioh of the public who seek the 
attainment of those objects of Science which belong to the business of life, 
and th^ highest and most useful subjects in the Elemehts of Art and Science. 
Pursuing the same path, to render further aid to public instruction, and to 
direct the attention of the Heads and Prineipals of the leveral Colleges and 



Mr. Weale*i tTeto Series df Rudimentary \VorJc8, 8 

Schools of tbe United Kingdom, and the Boyal Militarj Academies, to these 
serial works, it is intended to publish an Elementary Contse of Mathematics 
fof the use of Beginners, in 15 yolumes, at Is, each Yoltune. 

It has bfteh obs^rrtod by Bonnycastle, in the Pre&ce to his admirable 
Elemental Work oA Algebra, that " Books of Budiments, concisely 
written, well digested, ftnd methodically arranged, are treasures of ines- 
timable Taltte, and too many &ttemptil eannot be made to render them 
perfect and eomplete." 

To carry ont this new Beti^ snccessfally and methodically, the most 
eminent men in scholastic erudition And elemental instruction have been 
selected, under the able management and editing of Mr. James Hank, Ma- 
thematical Master of King's College, London, who, widi the co-operation of 
the following gentlemen, will produce a Set of bookft that shall be efficient 
both fet public and self-instmctioh t — 

W. S. B. WOOLHOUSE. F.R.A.S., Actuary of the National Loan Fund, Author of 

several Sdentific Works. 
HENRY LAW, Civil Enginear, Editor and Author of several Professional Works. 
JAMES H ADDON, Aritnmetical and fieoond Mathematical Master, King's Coll^;e, 

Ltedon. 

Mid ttnbjebta Are as ibllowsi 

I'Hce, 

ELSifxM'ART Trsatiss oif AaiTBMSTrc, with Numerous Mathematical and 
Commercial Examples for Practice and Self-ExamlnaUon . . . . l«. 

A PRAcrrcAX. Ststbm of Book-Kxcpino, with Concise Modes of Calcula- 
tion, Forms of Commercial Documents in English, French, German, and 
Italian, Mercantile Phraseology, &c., forming a complete introduction to 
the Counting-House ....*. & ]«, 

Elembntary Trratiss oh Alocbra, vol. L u, 

■ Vol, ii. • • • • * , • 1*. 

- Principlbs of Obombtry 1,. 

— — — — ^— — — ^— — — ^ An ALYTICAXi OBOITBTRY 1#, 

*: Trbatise ow Planb Trioonombtry Ig, 

— ii =- SPHBRlCAI»TRieom>MBTRT. . , , , 1#. 

Elbmbnts and Practice of MBirsuRATtoii and Gbodbby . . . 1«. 

The Wholb Ststbm ot LooARitHMio TABtas, for Refexeaee and Practice 1«. 

Elbmbntary Treatise on Popular Astronomy 1«. 

Principles and Practicb of BfATies and Dynamics 1«. 

TttEORY and Practice of Nautical Astronomy and NAtiOATipN . . U. 

DipPBRENTiAL CAix:ULUB» lA whicH th6' Principles will be clearly elucidated . U, 

Integral Calculus, ita which the Principles will also be clearly elucidated . J«. 

COLLECTION OF EXAMPLES OF ¥8^ DlFFaRSHTIAL AND InTBORAL CAL- 
CULUS, vol. 1. . ; If. 

— ■^" — — — . vol. li. ]«. 

The ^liole illluitrated by numerous Woodcuts. 

The .Set, neatly bound in cloth, price, complete) 1a each volume. 
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Vol Price, 
Rudimxntary Trbatisb on Cottaob Building, or Hints for Improv- 
ing the Dwellings of the Labouring Poor, by Charles 

Bntce Allen, Architect 11/. 

" " ■ Tubular Brioors, Oirdbr Bridges, 

&e., more particularly the Conway and Britannia 

Bridges, describing the Experiments made to determine 

. their form, strength, and efficiency, together with the 

construction of the same, the floaiing and raising the 

tubes, &c S If. 

Art of Making Foundations, Concrete WbRKs, &c., 

by E. Dobson, C.EI. .... . . . 2) ^t. 
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more particularly those of Britain, by Alan Stevenson, 
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— — >^— — — Ditto, the Continuation of the same suMeet . . • 

————— Law or Contracts for all kinds of Buildings, for Em- 

ployers. Contractors, and Workmen, by David Gibbons, 

Esq., Authorof Treatises on the '* Lawof Dilapidatioos,** 

and on the ** Law of Fixtures," &c. 

— — — Trbatisb on Htdradlic Enoinbbrino, and on Tun- 
NBLLiNG through various kinds of Strata, with Plates, 
forming a third Vol. of the Engineering (and completing 
that subject), published in the First Series 

LocoMOTivB Enoinks, describing them 



r«L 


PHee. 


4 


Is. 





1«. 


8 
7 


la. 



8 



on the various Railways for their several purposes, and 
their duty and efficiency, by J. Sewell, L.E. . 
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PEEFACE. 



This little work is divided into three Sections, with a view 
to prevent loss of time to the student. After making him- 
self master of the first section, he may enter upon the suhject 
of the second or third, according as it may he desirable for 
him to direct his attention to a Mathematical or to a Com- 
mercial course of study. 

The solutions of many examples are given at length, and 
to these the pupil is recommended to pay particular atten- 
tion. Of the other examples, a certain number are given 
with the answers, and the rest without them, in the hope that 
the student will thus be induced to rely in some measure 
upon himself for the accuracy of his work. 

In order to facilitate and encourage frequent self-examina- 
tion, numerous questions have Jbeen introduced^ at intervals 
throughout the work, which it is hoped the student will 
endeavour to answer before he proceeds to the :, consideration 
of the succeeding subjects. It will be advantagiec^us to him, 
from time to time, to make use of the Examination Papers at 
the end of the book ; some of which he will find, at every 
stage, practically useful, as tests of the soundness of his 
progress, and of his comprehension of the subject. 
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ARITHMETIC. 



SECTION L 



Abithhktio is the science of computing by numbers. 

Number is either an imit, or a collection of units; as one 
man, ten men. 

An integer, or whole number, is any whole quantity or 
number ; as a pound, three oranges, seven yards, &c, 

A prime number is that which cannot be divided by any 
number excepting itself or an unit, without a remainder, as 
three, seven, eleven, &c. 

A composite number is that which may be produced by 
multiplying two or more numbers together ; as four, fifteen, 
twenty-two, &c. 

The numbers which are multiplied together to produce a 
composite number are called its factors, or component parts. 

NOTATION. 

By Notation, or Numeration, we learn to express numbers 
by words or figures, or to read or write any number. 

The characters used for this purpose, are — 1, one; 2, two; 
3, three; 4, four; 6, five; 6, six; 7, seven; 8, eight; 9, nine; 
0, cipher. 

These figures have various values, depending upon their 
situation, as in the following Table, which must be read first 
from right to left, and then from left to right. 

B 
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987654321 

98765432 

9 8 7 6 5 4 3 

9 8 7 6 6 4 

9 8 7 6 6 

9 8 7 6 

9 8 7 

9 8 

9 

The uppdrmoflt line is nine hundred and eighty-seven toil- 
lions, six hundred and fifty-four thousand, three hundred and 
twenty-one : the fifth line is ninety-eight thousand seven hun- 
dred and sixty-five. 

603 is six hundred and three. 

40025 is forty thousand and twenty-five. 

EiPamples* 

1. Write the following numbers in words :— 

37, 370, 2004, 20004, 655, 5555, 260485, 26048500. 

2. Write the following numbers in figures :•»• 
Seventy-three. Seven hundred ami thir^. Seven hundred 

and three. Four thousand and ten. Forty thousand one 
hundred. 

3. How many figures must be used to express 

Tens of thousands ? 
Millions ? 
Hundreds ? 
Hundreds of millions? 

ADDITION. 

By Addition we find the sum of several numbersi 
The sign of addition is 4^ plus (more)* 



ADDITION* 3 

The 8utn of S, 4 and ld» is 10, and may be expressed thus, 
8 + 4 + Id s 19 ; that is, 8 plus 4 plus 12 equals 19. 

RULE. 

Place the numbers under each other; thus, units under 
units, tend under tens, &o* Add up the figures in the column 
of units ; consider how many tens are contained in their sum; 
set down the units that remain, and carry the tens to the 
next column : proceed thus till the whole is finished. 

Example. Add together the following numbers :— 

3436 

81048 

7004 

85768 

465 

894 

S6998 



S15603 = the sum, or answer. 

The sum of the first column is 43 units, which is 4 tens 
and 3 units ; the 3 units are set down, and the 4 tens carried 
to the second column, whose sum is 40 tens, which is 4 hun- 
dreds, and as there are no tens over, a cipher is set down, 
and the 4 hundreds oarried to the third column, whose sum 
is 36 hundreds, -which is 3 thousands and 6 hundreds ; the 
6 hundreds are set down, and the 3 thousands carried to the 
fourth column, and so on. 

Method of Proof, 

Cut otf the top number, add the other numbers downwards ; 
and set their sum under the answer, then add this sum to the 
top number, and if the result agree with the answer, the 
work is Correct. 

Eiiamplei. 

1. Add together 4, 18, 36, 6, 27 and 4S, and prore your 
work. 

2. Add together 243, 608, 143, 2410 and 683, and prove 
your work. 

3. Add together 7243, 14680, 374, 4236 and 37, and 
proTO your work* 

b2 
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4. Add together four thousand two hundred and twenty-six, 

fifty-one thousand and seventy-three, 
four hundred and twenty-thousand and 
sixty-five, 
and nine hundred and ten, and prove your work. 

5. There are four purses, the first containing 423 sove- 
reigns, the second 1207, the third 69, and the fourth seven 
thousand and nineteen: how many sovereigns are there 
altogether? 

6. A grazier huys of one person forty-nine sheep, of another 
three hundred ana sixty, of another fifty, of another two hun- 
dred and two, of another one hundred and eleven, and of 
another a thousand and forty-three : how many sheep did he 
buy? 

7. What is Arithmetic? Whafcis an integer? What is a 
composite number? What is numeration? How many 
figures are necessary to express tens of thousands ? What is 
the object of addition ? Write the sign of addition. What 
is the sum of 6, 8 and 3? What is 15 + 10 equal to? 

SUBTRACTION. 

By Subtraction we find the difference between two numbers* 
by taking the less from the greater. 

The sign of subtraction is — minus (less). 

The difference between 12 and 8 is 4, and maybe expressed 
thus, 12 — 8 = 4; that is, 12 minus 8, equals 4. 

BULE. 

Place the less number under the greater, thus, units under 
units, tens under tens, &c. ; begin with the units ; take each 
figure in the lower line from the figure above it, and set down 
the remainder. If the lower figure be greater than the 
upper one, subtract the lower from 10, and add the remainder 
to the upper figure ; carry one to the next lower figure, and 
proceed Uius to the end. 

Example. From 7613058 subtract 1087593. 

7613058 
1087593 



6525465 = the difiPerence. 



SUBTBACTION. 5 

d units taken from 8 units leave 5 units, the 5 units are 
set down : 9 tens taken from 10 tens leave 1 ten, which, 
added to the 5 tens above, makes 6 tens; the 6 tens are set 
down, and 1 hundred carried to the next lower figure, thus, 
1 hundred and 5 hundreds are 6 hundreds ; 6 hundreds taken 
from 10 hundreds leave 4 hundreds; the 4 hundreds are set 
down, and 1 thousand carried to the next lower figure ; and 
so on. 

In the column of tens we take 9 tens from 10 tens, because 

9 tens cannot be taken from 5 tens ; and since the 10 tens 
are afterwards added, in the shape of 1 hundred, to the next 
lower figure, we do, in effect, by this operation, add 1 hundred 
to both the given numbers. Similarly, in the column of 
hundreds, we take 6 hundreds from 10 hundreds, and add the 

10 hundreds, in the shape of 1 thousand, to the next lower 
figure, the 7 thousands ; this operation, therefore, is in reality 
adding 1 thousand to both the given numbers. 

In the above example, 1 hundred, 1 thousand, 1 ten thou- 
sand, and I hundred thousand are successively added to each 
of the given numbers ; and the accuracy of the result depends 
upon the fact, that the difference of two numbers remains 
the same when each of them is increased by the addition of 
any given number. 

Method of Proof. '» 

Add the two lower numbers together, and if their sum be 
equal to the uppermost number, the work is correct. 

Examples. 

1. From 4801637 take 2400315, and prove your work. 

2. From 5740189 subtract 187569, and prove your work. 

3. Find the difference between 7308651 and 628753. 

4. How much is 527108 greater than 20489? 

5. From forty-nine thousand and seven, subtract thirty 
thousand nine hundred and fifty, and prove the work. 

6. A person was bom in the year 1769, and died in 1841 : 
how many years did he live ? 

7. A has five houses, and B four. A's houses ]"are severally 
worth 540/., 685/., 372/., 945/., and 1032/. B's'are severally 
worth 407/., 863/., 2000/., and 1500/.: which is the richer 
man, A or B, and by how much? Prove each operation. 
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8. What is number? What is the differsnoe between 
prime numbers and composite numbers ? What do we find 
by subtraction? What is the difference between 17 and 9 ? 

What is the sum of 11 and 3? What is 18 <-* 12 
equal to ? 

What is 3 + equal to? 



MULTIPLICATION. 

By Multiplication we find what a number amounts to if 
repeated a certain number of times; it is a short method of 
addition, 

The number produced by multiplication is called the pro- 
duct. 

The number multiplied is the multiplicand. 

The number multiplied by is the multiplier. 

The multiplicand and multiplier are called factors. 

The sign of multiplication is x • 

The product of U and 6 is 55, and may be expressed 
thus, 11 X 5 = 55 ; that is, 11 multiplied by 6 equals 55 : 
Jl being the multiplicand, 5 the multiplier and 55 the 
product. 

/ MULTIPLICATION TABLE. 
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3 ,.. 


12 


3 ... 15 


3 




18 


3 


... 21 


4 ... 


8 


4 ... 12 


4 ... 


16 


4 ,.. 20 


4 




24 


4 


... 28 


5 «t* 


10 


5 ... 15 


5 ... 


20 


6 ... 25 


5 




30 


5 


... 35 


6 ... 


12 


6 ... 18 


6 ... 


24 


6 .„ 30 


6 




36 


6 


... 42 


7 ... 


U 


7 ... 21 


7 ... 


28 


7 ,.. 35 


7 




42 


7 


... 49 


O ••* 


16 


8 ... 24 


8 ... 


32 


8 ,.. 40 


8 




48 


8 


... 56 


V ••» 


18 


9 ... 27 


9 ... 


36 


9 ... 45 


9 




54 


9 


... 63 


10 ... 


aO'lO ... 30 


10 ,.. 


40 


10 ... 50 


10 




eo'io 


.,. 70 


11 ... 


22 11 ... 33 


11 ... 


44 


11 ... 65 


11 




6611 


... 77 


12 ... 


24 12 ... 36 


1.2 ... 


48 


12 ... 60 12 




7212 

1 


... 84 



MULTIPLICATION. 



MULTiPLiaATiON TABLE — Continued, 



Bight 


Nine 






Ttn 


Eleven 


Twelve 


1 are 8 


1 


are 





1 


are 10 


1 are 


11 


1 


are 


12 


fl ... 16 


2 




18 


2 




. 20 


2 ... 


22 


2 




24 


3 ... 24 


3 




27 


3 




. 80 


8 ... 


33 


8 




36 


4 ... 32 


4 




86 


4 




. 40 


4 ... 


44 


4 




48 


5 ... 40 


6 




45 


5 




. 60 


5 ... 


56 


5 




60 


6 ... 48 


6 




54 


6 




. 60 


6 ,.. 


66 


6 




72 


7 ... 66 


7 




63 


7 




. 70 


7 ... 


77 


7 




84 


8 ... 64 


8 




72 


8 




. 80 


8 ... 


88 


8 




96 


9 ... T2 


9 




81 


9 




. 90 


9 ... 


99 


9 




108 


10 ... 80 


10 




90 


10 




. 100 


10 ... 


110 


10 




120 


11 ... 88 


11 




99 


11 




. 110 


11 ... 


121 


11 




132 


18 .o 98 


1» 




108 


12 




, 120 


12 ..♦ 


132 


12 


\\\ 144 



The table is to be learnt thus, 

Twice 1 are 2, twice 2 are 4, &c. ; 8 times 1 are 3, 3 times 
2 are 6, <&c. 

RULE. 

Place the multiplier under the multiplicand j thus, units 
under units, tens under tens, <!^c. 

Multiply each figure of the multiplicand, beginning with 
the units, by the right-hand figure of the multiplier ; set the 
first figure of the product under the figure multiplied by, and 
carry as in addition. 

Proceed in a similar manner with the other figures of the 
multiplier. 

Add the several products together. 

Example,— Mvlii^ly 423 by 142. 

423 multiplicand 
142 inultiplier 

846 
1692 
428 



60066 produQt, or answer. 
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3 units multiplied by 2 units are equal to 6 units, the 6 
units are set down in the units place ; 2 tens multiplied by d 
units are equal to 4 tens ; the 4 tens are set down in the tens 
place; 4 hundreds multiplied hj 2 units are equal to 8 
hundreds, the 8 hundreds are set down in the hundreds 
place ; the first product is 846 units. 

3 units X 4 tens = 12 tens or 1 hundred and 2 tens, the 
2 tens are set down in the tens place and the I hundred 
carried on ; 2 tens x 4 tens = 8 hundreds, which together 
with the 1 hundred carried make 9 hundreds ; the 9 is set 
down in the hundreds place ; 4 hundreds x 4 tens = 16 
thousands or 1 ten thousand and 6 thousands ; the 6 is set 
down in the thousands place and the ] in the tens of thou- 
sands place : the second product is 1692 tens. 

3 units X 1 hundred = 3 hundreds, the 3 hundreds are 
set down in the hundreds place; 2 tens x 1 hundred s= 
2 thousands, the 2 thousands are set down in the thousands 
place ; 4 hundreds x 1 hundred = 4 tens of thousands, the 
4 is set down in the tens of thousands place : the third pro- 
duct is 423 hundreds. 

The three products being added together, their sum is 
60066, which is the product of 423 and 142. 

When there are ciphers at the right-hand of either or both 
of the given numbers, write them down on the right-hand of 
the answer. 

When there are ciphers in any other part of the multi- 
plier, neglect them. 

To multiply by 10, 100, 1000, &c., attach as many ciphers 
to the right of the multiplicand as there are in the* multiplier; 
thus 257 X 100 = 25700. 

Method of Proof, 

Make the multiplicand the multiplier, and the multipUer 
the multiplicand, and multiply again. 

When the multiplier is a composite number, neither of 
whose factors exceeds 12, multiply first by one of these 
factors, and then the product thus obtained by the other. 
As a method of proof in this case make the factors or 
multipliers change places, and multiply again. 



DIVISION. 9 



jEteampZtf.— Multiply 4083 by 35. 

4083 4083 

6 7 



20415 28581 

7 5 



142905 product, or answer. 142905 proof. 

Eoiamples. 

1. Multiply 604328 by 2. Work this twice. 

2. Multiply 485736 by 3, and prove your work by addition. 

3. Multiply 250608 by 4. Find a way to prove this with- 
out adding. 

4. Multiply 865837 by 5; also by 6, 7, 8, 9, 10, 11 and 
12, and prove each operation. 

5. Multiply 5068 by 365, and prove your work. 

6. Multiply 395076 by 15, also by 18, 21, 25 and 36 by 
component parts, and prove each operation. 

7. Multiply 7082490 by 203, also by 500, 4080, 7200 and 
59007, performing each operation twice. 

I. A man earns 136 pounds in 1 year ; how many pounds 
does he earn in 20 years ? Do this in two ways. 

9. The crew of a frigate consists of 847 men, and each man 
receives SI. a month ; how much is paid to the whole crew in 
12 months ? Do this in two ways. 

10. If a furnace consumes 12 tons of coal in a week, how 
many tons does it consume in 3 years, each year being 52 
weeks ? Do this in two ways. 

II. What is the object of multiplication? What do you 
call the number produced by multiplication? Write the 
signs of addition, subtraction, and multiplication. State which 
of the following numbers are prime, and which are composite 
numbers; and of the composite ones name the component 
parts, 7, 16, 22, 23, 54, 61, 73, 108. 

DIVISION. 

By Division we find how many times one number is con- 
tained in another ; it is a short method of subtraction. 
The number resulting from division is called the quotient. 
The number divided is the dividend. 

B 3 
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The number we divide by is the divisor. 

The sign of division is -r- 

The quotient resulting from the division of 20 by 6 is 4, 
and may be thus expressed, 20 -f- 5 = 4, or ^ => 4, that is, 
20 divided by 5 equals 4; 20 being the dividend, 5 the 
divisor, and 4 the quotient. 

BULB. When the divisor does not exceed 12, 

Place the divisor on the left of the dividend, with a curve 
between them. 

Divide each figure of the dividend, beginning at the left, 
by the divisor, and set down the quotient, 

If, when dividing any figure, there be a remainder, oariy it 
as so many tens to the next figure of the dividend, continue 
the division, and set down the quotient as before. 

Example, Divide 6749 by 6. 

Proof by multiplication. 
Divisor 6) 6749 dividend. 1849 4 

5 



1349| quotient. 



6749 



The operation is pi*actically performed thus : fives in 6 once 
and 1 over, set down 1 and carry 1 ; fives in 1 7 three times and 
2 over, set down 8 and cany 2 ; fives in 24 four times and 4 
over, set down 4 and carry 4 ; fives in 49 nine times and 4 
over, set down 9. The remainder 4 placed over the divisor 
forms the fraction four-fifths. 

The & is contained in 6749, 1 thousand times, and there is 
1749 over. 

The 5 is contained in 1749, 8 hundred times, and there is 
249 over. 

The 5 is contained in 249, 40 times, and there is 49 over. 

The 5 is contained in 49, 9 times, and there is 4 over. 

Hence, the 5 is contained altogether in 6749, 1 thousand 
8 hundred forty and nine and four-fifths times. 

When the divisor has ciphers on the right hand, and the 
significant figures on the left hand do not exceed 12, cut off 
the ciphers, and the same number of figures from the right 
of the dividend. 



DIVXIION. U 

To divide by 10, 100, 1000, Ac., cut off as many figures 
from the right of the dividend da there ar^ ciphers in the 
divisor. The figur^^ Qut off form the remainder, the others 
the quotient. 

Example. Divide 57Ji068 by 900. 

Proof by multiplication. 
635 - 568 
9^00 ) 5720,68 900 

quotient 635 - f§§ 571500 

568 



672068 

When the dimor ia a eompoaite numher. 

Divide first by one of its factors, and then the result thus 
obtained by the other. 

Tq fini the true remainder. 

Multiply thd last remainder by the preceding divisor, and 
add the preoeding remainder* 

Example, Divide 60457 by 46. 

5) 60457" 



••^^•"•"—■^•■^i*^ 



9) 18091 . ft) 

|. 33 true remainder, 



quotient 1343 - 4 

9 



5 V Proof by multiplication. 



60457 

When the divisor exceeds 13, 

See how often the first figure of the divisor is contained in 
the first figure or in the first two figures of the dividend, and 
set the quotient on the right hand of the dividend. 

Multiply the divisor by this quotient figure. 

Subtract the product from the dividend, and bring down 
the next figure of th© dividend to the remainder. 

See how often the divisor is contained in this remainder, 
and proceed as before. 
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Example. Divide 15732 by 13. 

13) 15732 (1210^ quotient. 

1 3 Proof by multiplication . 

— 1210 - 2 

27 13 

26 

— 3632 

13 1210 

13 

— 15732 
2 remainder. 

Examples, To be proved by multiplication. 

1. Divide 184627 by 2, also by 3, 4, 5, and 6. 

2. Divide 703806 by 7, also by 8, 9, 10, 11, and ]2. 

3. Divide 580731 by 16, also by 20, 27, 30, 81, 90, and 
121. 

4. Divide 174083 by 13, also by 23,740, 8300, and 543. 

5. Divide 721460 by 42, also by 498, 700, 1804, and 72. 

6. Divide 252 by 63, and prove it by subtraction. 

7. 1200 v^rorkmen receive altogether 842,400i. ; if this sum 
be equally divided between them, how much will each man 
receive ? 

8. A gentleman leaves by will thirty thousand pounds, thus ; 
to his widow one-third, and the remainder equally between 
his four children : how much will each receive ? 

9. What is the object of division? What is a dividend, 
a quotient, a divisor? How is division proved? How is 
subtraction proved? Write several examples similar to the 
following; 7 — 3=4, 12x8 = 96, 11 + 7 = 18, 63-r-7 = 9. 
What do we find by subtraction, by addition, by multiplication? 
What effect is produced upon a number by multiplying it 
by 2 and then dividing the product by 10? What effect is 
produced upon the quotient by previously dividing both 
divisor and dividend by the same number ? 

TABLE OF ENGLISH MONET. 

4 fardiings = 1 penny 
12 pence = 1 shilling 

20 shillings = 1 pound 

21 shillings = 1 guinea 

5 shillings = 1 crown. 



WEIGHTS AND MEAStJBES. 



13 



Pence Table. 




Shillingi 


Table. 


d. 




5. 


d. 


5. 




& 8. 


20 


are 


1 


8 


20 


are 


1 


24 




2 





30 




1 10 


30 




2 


6 


40 




2 


36 




3 





50 




2 10 


40 




3 


4 


60 




3 


48 




4 





70 




3 10 


60 




4 


2 


80 




4 


60 




5 





90 




4 10 


70 




5 


10 


100 




5 


72 




6 





110 




5 10 


80 




6 


8 


120 




6 


84 




7 


. 


130 




6 10 


90 




7 


6 


140 




7 


96 




8 





150 




7 10 


100 




8 


4 


160 




8 


108 




9 





170 




8 10 


120 




10 





180. 




9 



TBOY, OB GOLDSMITHS WEIGHT. 

4 grains (gr.) = 1 carat 
24 grains s= 1 pennyweight (dwt.) 

20 dwts. =: 1 ounce {ozA 

1 2 ounces = 1 pound (lb.) 

Bj this weight gold, silver, and precious stones are weighed. 

AVOIItDUFOIS WEIGHT. 

16 drams (dr.) make 1 ounce (oz.) 
16 ounces ... 1 pound (lb.) 

14 pounds ... 1 stone (st.) 

28 pounds, or 2 stones ... 1 quarter (qr.) 
4 quarters, or 8 St., or 112 lbs. ... 1 hundred (cwt.) 

20 cwt. ... 1 ton. 
By this weight all coarse and heavy goods are weighed, 
and all metals, except gold and silver. 

APOTHEOABIES WEIGHT. 

20 grains (gr.) make 1 scruple & 

3 scruples ... 1 dram 3 

8 drams ... 1 ounce ^ 

12 ounces ... 1 pound 9>. 

By this weight apothecaries compound their medicines, 

but they buy drugs by avoirdupois weight. 



J4 



BBCTIOM I. 



8 barleycorns 
12 inches 

3 feet 

6 feet 

6i yards • 
40 poles, or d20 yds. 

8 rarlongSi or 1760 yds. 

3 miles 
60 geographical, or 69^^) 

statute miles j 

4 inches 
7-92 inches 

100 links 



LONG HEASUBE. 

make 1 
1 
1 
1 

I 
1 
1 
1 



t« 



•• 



1 
1 
1 



inch 

foot 

yard 

fathom 

pole, or perob 

furlong 

mile 

league 

degree 

hand 

link 

chain. 



SQUABEi OB SUFEBFICUl, HEASUBE. 



1 44 inches 
9 square feet 
30^ square yards 
40 square poles 
4 roods, or 4840 sq. yards 
or 10 sq. chains 
640 acres 



make 



■} 



••f 



1 fOQt 

1 square yard 

1 square pole, or perch 

1 rood 

I acre 

1 square mile. 



CUBIC, OB SOLID MEASUBE, 

1728 cubic inches make 1 cubic foot 
27 cubic feet ... 1 cubic yard 

40 cubic feet of rough, or BOl 
cubic feet of hewn timberj 

277*274 cubic inches ... 1 imperial gallon. 



f •« 



1 load 



4 gills 

2 pints 

4 quarts 

9 gallons 
10 gallons 
18 gallons 
36 gallons 
42 gallons 
54 gallons 
03 gallons 

2 nog8heQ4s 

2 pipes 



LIQUID m3:asube, 
make 1 pint 



1 quart 
I gallon 
1 firkin of beer 
1 anker of spirits * 
1 kilderkin 
1 barrel of beer 
1 tierce of wine 
1 hogshead of beer 
1 hogshead of wine 
J pipe of wine 
1 tun. 



WEIOHTg AND MEASURES. 



Itf 



4 gills make 
2 pints 
2 quarts 
4 quarts 
2 gallons 
4 pecks 

4 bushels 
8 bushels 

5 quarters 
2 weys 

CLOTH MEASURE. 

^l inches make 1 nail 



1 pint 
1 quart 
1 pottle 
1 gallon 
1 peck 
1 bushel 
1 coomb 
1 quarter 
1 wey 
1 last. 



4 nails 
tS quarters 
4 quarters 
( quarters 
6 quarters 



••• 



• •• 



••• 



1 quarter of a yard 
1 Flemish ell 
X yard 

1 English ell 
1 French ell. 



TIME. 

60 seconds make 1 minute 



§•• 



00 minutes 
24 hours 
7 days 
4 weeks 

12 calendar months, or 13 common^ 
months 1 day 6 hours, or 305 
days 6 hours 



1 hour 
1 day 
1 week 
1 month 



« •! 



1 year. 



ANGULAR MEASURE. 

63 secouds T') =5 1 minute H 

60' = 1 degree 

SO*' = 1 sign of the Zodiac 

90* = 1 quadrant 

12 signs, or 360** = J great circle. 

OOAL MEASURE. 



4 pecks make 

8 bushels 

3 sacks 
12 sacks 
21 chaldrons ... 



1 bushel 
1 sack 

1 vat, or strike 
1 chaldron 
1 score. 



I 

\ 
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WOOL WEIGHT. 



7 pounds make 1 clove 

2 cloves ... 1 stone 

2 stones ... 1 tod 

Qi tods ... 1 wey 

2 weys ... 1 sack 

12 sacks ... 1 last 

240 pounds ... 1 pack. 

HAT AND STRAW WEIGHT. 

36 pounds make 1 truss of straw 
56 pounds ... 1 truss of old hay 
60 pounds ... 1 truss of new hay 
36 trusses ... 1 load. 

The standard for gold coin in England is 22 parts of pure 
gold and 2 parts of copper ; for silver coin, 37 parts of pure 
silver and 3 parts of copper. 

One pound troy of gold is coined into 46|^ sovereigns. 

One pound troy of silver is coined into 66 shillings. 

One pound avoirdupois of copper is coined into 24 pence. 

The Mint price of standard gold is 3/. lis. 10^. per ounce, 
and of silver 68, M. per ounce. 

177 lbs. troy = 144 lbs. avoirdupois 
1 lb. troy = 1 lb. apothecaries. 

Land is measured by a chain 4 poles or 22 yards long. 

A piece of ground 1 chains long and 1 chain broad = 1 acre. 

Painting, glazing, roofing, plastering, &c,, are measured by 
square measure. 

A square inch is a square 1 inch long and 1 inch broad. 

A square foot is 12 inches long and 12 inches broad. 

A cubic inch is a solid body having six equal sides, each 
side being one square inch. 

Stone, timber, and all solids are measured by cubic measure. 

One cubic inch of water weighs 252*458 grains. 

Any year of our Lord, within the century, divisible by 4 
without remainder, is leap year. If there be a remainder, it 
shows the number of years after leap year; thus the year 
1849 divided by 4 gives remainder 1, hence it is the year 
after leap year. 
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lij articles make I dozen 

20 articles ... 1 score 

12 dozen ... 1 gross 

24 sheets of paper ... 1 quire 
20 quires ... 1 ream. 

COMPOUND ADDITION. 

By compound addition we find the sum of several numbers 
consisting of different names. 

BIJLE. 

Place the numbers so that those of the same name stand 
under each other. 

Add up the numbers in the lowest name, and find, bj divi- 
sion, how many units of the next higher name are contained 
in their sum. 

Set down the remainder, and carry the quotient to the next 
higher name. Proceed thus to the end. 

The method of proof is the same as in addition of simple 
numbers. 

Example. Add together ill, 145. B^d., 280Z. 12«. 4i<l., 
6482. 08. lOief., 67/. I85. hd., \l. 135. O^d., and I85. llfi. 

& 8. d. 
41 14 6^ 



280 12 4} 

648 lOi 

67 18 5 

1 13 0^ 

18 Hi 



1040 18 2^ = sum or answer. 



999 3 8i 



1040 18 2i proof. 



The sum of the column of farthings is 10 farthings, which 
is 2 pence and 2 farthings ; the two farthings are set down, 
and the 2 pence carried to the column of pence, whose sum is 
38 pence, which is 3 shillings and 2 pence ; the 2 pence are 
set down, and the 3 shillings carried to the column of shil 



18 



BEOTION I. 



lings, ^hose sum is Y8 sliillmgs, which is 8 pounds and 18 
shillings; the 18 shillings are set down, and the 3 pounds 
carried to the cdlumn of pounds, whose sum Is 1040 pounds. 



(l.)£ 


8. 


d. 


41 


6 


4i 


6 


7 


8* 


19 


8 


5i 


30 





6 


10 


3 


H 


4 


9 


2i 



Examples. 

(2.) &, 8, d, 

25 9 4i 

50 7i 

66 8 6^ 

80 4 3J 

17 19 Hi 

46 17 OJ 



(3.) £ 8, d. 

300 9 6 

150 18 7i 

75 e 4| 

160 7 Hi 

80 8 . 9i 

97 14 10| 



T— r 



«*• 



>■ vn m ^(tK^^ 



^^ 



rimtmmf^^^mi^mtm'^* 



•^1^^ 



^■••w^" 



(7.) £ 8. d, 

1076 4 6 

976 16 71 

896 17 11 
1967 4 

871 3 4f 

1561 19 4} 



H 



(80 £ «. d. 
1027 5 9 
4568 11 m 
5624 15 9i 
562 19 lOi 
1056 18 7f 
9067 17 el 



(9.) £ 8, d. 

4276 9 2i 

1378 14 9| 

5689 19 7 

126 4 3J 

7896 17 2 

8468 15 5| 



(4.) £ s. 


d. 


(5.) £ s. d. 


(6.) £ 8. 


d 


560 7 


9 


576 16 11 


109 5 


61 1 


820 9 


4i 


896 19 lOf 


769 14 


51 


697 14 


6i 


247 14 04 


016 9 


4 1 


400 16 


3* 


970 7i 


433 10 


8 1 


99 19 


11 


262 12 9i 


231 9 


5i , 


176 18 


If 


476 17 8i 


528 10 


H 



^^^^m^^wmim^'^f^^^r^* 
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(10.) £ 8. d. 


(11.) £ 1. 


d. 


(13.) 


£ 8. 


d. 


I27e 19 Hi 


9166 


lU 




5678 7 


H 


4709 17 lOi 


4320 5 


o| 




19675 19 


4i 


9766 15 4 


7698 17 


6i 




4178 15 


74 


4666 13 2- 


4896 3 


H 




8956 18 


loi 


2568 16 3| 


5678 19 


4 




6857 19 


111 


3469 2 9^ 


9012 15 


7i 




9999 9 


9i 



«W«*>-i«.^>^ 









TBOY ^ 


BITEIGHT. 










(13.) lb. 


oz. 


dwt 


P' 


(14.) 


lb. 


oz. . 


awt. 


gr. 


17 


5 


16 


23 




87 


u 


7 


2 


15 


6 


19 


21 




16 


4 


19 


21 


13 


7 


16 


19 




g 


3 


17 


15 


26 


11 


13 


9 




11 


4 


16 


12 


14 


2 





11 




13 


2 


11 


13 



20 11 19 23 15 II 2 17 



AVOjBPUPOIfl WBIWT. 



(16.) ewt. 


qr. 


lb. 


(16.) 


lb. 


oz. 


dn. 


1 


3 


27 




14 


13 


14 


14 


2 


20 




9 


15 


12 


7 


1 


12 




7 


14 


11 


9 


2 


19 




11 


9 


9 


7 


1 


21 




12 


12 


7 





3 


26 




6 


9 


8 



20 section i. 

apothjSgabies weight. 

(17.) lb. 02. dn. acr. (^^O oz. dr. scr. gr. 



2 


11 


7 


2 


9 


7 


2 


19 


14 


10 


7 


1 


7 


1 





17 


9 


7 


6 


2 


11 


5 


1 


16 


15 


9 


7 


1 • 


6 


3 


2 


5 


19 


4 


6 


2 


4 


6 


1 


14 


17 


11 


7 


1 


3 


1 


2 


9 



LONG MEASURE. 

(19.) milea. farlongs. poles. (20.) yards. feet inclies. 

2 7 39 18 2 7 

1 6 30 14 1 6 

2 3 25 12 2 5 
1 2 20 10 1 4 

1 1 18 9 2 7 

2 7 28 6 3 



(21.) acres. 


roods, perdu 


40 


3 28 


120 


30 


55 


2 15 


36 


1 12 


220 


2 29 


30 


3 20 



SQUARE, OB LAND MEASURE. 

(22.) sq. yards, feet, ioches. 



28 


5 


80 


15 


4 


15 


20 





6 


19 


3 


42 


17 


2 


139 


15 


8 


120 
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OUBIC 


MEASURE. 








irards. 


feet. 


inches. 


(24.) 


yards. 


feet. 


bches 


1 


25 


1720 






25 


167 




20 


1640 




1 


26 


76 


1 


26 


40 




1 


20 


482 




15 


1727 






23 


20 


1 


19 


1070 




1 


19 





1 


17 


1063 




1 


25 


1643 









































BEEB. WINE. 

(25.) hhdB. gals, quarts, pints. (26.) gals. qts. pints, gills. 



5 


62 


3 


1 


50 


3 


1 


3 


3 


56 


2 





49 


2 





1 


7 


40 


1 


1 


40 


1 





2 


1 


27 


3 





39 


2 


1 


2 


4 


61 





1 


27 


3 








2 


60 


3 





46 


3 


1 


3 









■ 
• 

• 

MEASUBE. 




































DBY 








(27.) wey. 


qr. 


bushel. 


(98.) 


peck. 


gall. 


qr. 


1 


4 


7 




3 


1 


3 




3 


4 




2 





2 


1 


2 


6 




1 


1 


1 




4 


2 




3 








1 


3 


6 




2 


1 


2 


1 


2 


5 




3 





3 
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CLOTH MEASUBE. 

(?v9.) Bog. elif. qrg. nls. (30.) f^ qpu nU 

4 3 2 5 3 2 

3 2 4 11 

2 4 1 2 2 

4 2 3 8 2 2 

3 3 2 13 
2 2 2 4 11 



— 




• 


TIME. 










(31.) months, weeks. 


dajSt 


(32.) dajii 


hrs. 


mitu 


12 


3 


6 




6 


23 


50 


11 


2 


5 




4 


19 


45 


9 


1 


3 




3 


20 


30 


r 


3 


2 




2 


17 


6 


6 


2 


I 




5 


6 


51 


10 





6 




4 


3 


2 






-^ 
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(33.) 


*•«. 


Hkin. 


•e«. 


(34.) 


signi* 


deg. 


nin. 


•90. 




15 


35 


40 




9 


29 


25 


35 




25 


42 


63 




11 


27 


30 


40 




21 


30 


49 




10 


15 


55 


50 




19 


19 


69 




7 


25 


^5 


20 




17 


27 


57 




4 


20 


12 


27 




13 


23 


53 




6 





49 


40 
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GOAL idSABtJBB. 

(86.) chAidA&i. laekft ImBh^U. (36.) strike, buhftli. p«dti» 



20 


11 


2 


8 


8 


2 


U 


9 


1 


U 


6 


1 


19 





2 





4 





17 


10 





1 


9 


3 


6 


7 


1 


3 


1 


2 


16 


8 


2 


2 


7 


1 







' 














• 


• 










WOOL 


WfilfilSf 


» 






lAckfc 


yrtjt* 


todf. 


(38.) 


•iottdii clotei. 


paoAi 


11 


1 


6 




19 


1 


6 


9 





6 




16 





2 


6 


1 


3 




13 


1 


6 


2 


1 


4 




9 





3 


1 





6 




17 


1 


1 


10 


1 


6 




9 


1 


4 


8 




• 


3 




13 


1 


1 



COMPOUND SUBTRACTION. 

Bj compound subtraction we find the difference of two 
numbers consisting of different names. 

HULE. 

Place the less number under the greater, so that the parts 
which are of the same name may stand under each other. 

Begin with the lowest name, and take each number in the 
lower line from the number above it,, and set down the re- 
mainder. 

If the number In the lower line be greater than the num- 
ber above it, subtmct the lower ^le from as many of its name 



24 SECTION I. 

as make one of the next higher, and add the remainder to 
the upper number ; carry one to ihe next number in the lower 
line, and proceed tiius to the end. 

The method of proof is the same as in subtraction of simple 
numbers. 

Example. From ^43/. ISs. Hd. subtract 40/. 189. 10i<2. 

£ 8. d. 

S43 13 7i 

40 18 lOi 



202 14 8i difference. 



243 13 7i proof. 

The principle of this rule is the same as that of subtrac- 
tion of simple numbers. 

EasampUs. 

(1.) & ». d, (2.) & 8. d. (3.) £ 8, d. 

952 134 156 

6 3 1 6 2 1 13 4i 



(4.) £ 8. d. (5.) £ 8. d. (6.) £ 8. d, 

3 15 1^ 26 8 3^ 321 15 
1 12 8 17 6 9i 247 19 1* 



(7.) £ 8. d. (8.) £ 8. d. (9.) £ 8, d. 
427 4 2i 1095 15 6i 2150 18 5f 
169 16 7| 895 16 8^ 1949 19 l\ 
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25 



(10.) & ». d. (11.) & 8. d, (12.) & 8. d, 

1084 11 6 6197 3 9 21669 19 1, 

639 12 7 4593 8 lOf 20670 18 2i 









•018. 
dr. 
15 
9 


■ 














(13.) 


oz. 
27 
22 


rROY. 
dwt. gr. 

15 2 

16 7 


AVOIRDUI 
(15.) lb. 08. 

25 11 

28 12 


APOTHECARIES. 

(17.) 3 3 9 gr. 
27 7 2 4 
14 1 1 9 














(14.) lbs. 
62 
39 


oz. 

1 

7 


dwt gr. 

7 2 
15 8 


(16.) tons. cwt. qr. lb. 
21 15 1 21 

18 9 27 


(18.) »> 

12 

9 


3 3 B 

6 12 

8 7 1 














(19.) ft. 
26 
19 


LONG, 
in. bar. 
9 2 
10 1 


SQUARE 

(21.) a. r. 
76 1 
69 2 


1 

P- 
22 
24 


CUBIC 

(23.) yds. 
87 
65 


OB SOLID, 
ft in. 

15 920 
18 1030 














(20.) lea. 
72 
59 


1 
2 


for. p. 

4 23 
7 27 


(22.) a. r. 
325 2 
289 3 


P- 
6 
9 


(24.) yds. 
212 
109 


ft. in. 
25 450 
27 189 















G 



1)0 


BEOTtON I. 








LIQUID. 




DRY. 


. clOth 


1 


(Sb.) tuiig. gai. qts. 
72 6 1 


(27.) qr. 
69 


1 


pk. 
1 


(29.) yd*. <iw. 
Bd 2 


nls. 

I 


49 37 3 


68 


8 


8 


18 8 


9 


(26.) tos. htd. gal. 
78 1 16 


(28.) cH. 
84 


Ibulli. 
3 


pk. 

2 


(30.) ti^r. sUs. qra. 

84 1 




39 8 18 


25 


6 


3 


18 5 


2 


TIME. 


ANGULAB 


MEASURE. 


coal measure. 


(31.) h* mln. 86^. 
76 28 13 


(3S.) de^. 
85 


mil). 
42 


15 


(95.) ch. saeks. bush. 
20 11 2 


62 49 19 


79 


49 


19 


14 9 


1 


(82.) ni» 1^^» fl. h. 
29 1 9 12 


(34.)ilgn8. • ' " 
12 19 49 5 


(36.) slrik^ bash. 
8 8 


pks. 

2 


15 8 4 9 


8 


23 18 16 


2 6 


1 


•:. . - 


WOOL WEIGHT. 


■ - -H * 




(8Y.) steks. weyi tod«i 
11 1 6 


(88.) stones, olotcs. Ibik 
19 1 5 




9 6 




16 4 
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COMPOUND MCLTIPLICATIOl^. 

By Compound Multiplication we find what a number, con- 
sisting of different names, will amount to, if repeated a 
certain number of times. 

BULB. 

Place the multiplier under the lowest name in the mul- 
tiplicand. 

Multiply each of the parts of the multiplicand, beginning 
with the lowest name, by the multiplier ; ana find, by division, 
how many units of the next higher name af6 Contained in 
each product. 

Set down the remaindef, and carry the quotient to the 
next higher name. Proceed thus to the end. 

E<eam$le. Multiply 45$)/. lis. lOH by 6. 
& 8. d. 
458 11 lOi 
6 



2715 11 4 J product, or answer. 

tThis rule is the same in principle as that of multiplication 
pf simple numbers. 

When the multiplier is a composite number, neither of 
whose factors exceeds 13, multiply first by one of these 
factors, and then the product thus obtained by the other. 
' When the multiplier is not a- composite number, take the 
composite number next less than it, and multiply by its 
factors; then add as many times the multiplicand as the 
composite number taken is less than the given multiplier. 

As a method of proof, make the factors change places, and 
multiply again. Or, use other factors, and multipfy again. 

Example 1. Multiply 1 cwt. ^ qrs. 13 lbs. by 24. 

cwt qf. lb» cwt. qr. IK 

1 2 13 1 3 13 

4 6 • 



iiilMii t 



6 1 30 9 3 16 

6 4 



^tut^mtmmam 



38 3 8 answer. SB 3 8 proof* 

c 3 
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Example d. Multiply Is, S^d. by 17. 

^ 8. d. £ s. d. 

7 8J 7 8| 

4 2 



1 


10 


10 

4 


6 


3 


4 




7 


8i 



15 


5 

8 


6 3 

7 


4 
81 



6 11 0| answer. 6 11 0^ proof. 

EscampUs, 

1. Multiply 842. 6«. 41(2. by 2; also by 8, 4, 5, 6 and 7, 
performing each operation twice. 

2. Multiply 4f20;. 10«. 8^^. by 8; also by 9, 10. 11 and 13, 
performing each operation twice. 

8. Multiply 62/. 13«. 11 ji. by 14; also by 22, 42, 85, 66 
and 108, and prove your work. 

4. Multiply 109/. 17«. lOid. by 75, 83. 97, 102, 128 and 
124, and prove your work. 

5. Multiply 3cwt. 2qr8. 15 lbs. by 8; also by 7. 16, 19, 
54 and 89, and prove your work. 

6. Multiply 15 lbs. troy, 8oz. 14dwt8. 13grs. by 4; also 
by 15, 23 and 72, and prove your work. 

7. Multiply 26 yds. 8qrs. 2nls. by 5; also by 12, 17 and 
44, and prove your work. 

8. Multiply 1 sq. yd. 8 ft. 7 in. by 11 ; also by 20, 57 and 
64, and prove your work. 

9. 120 pairs of shoes at 4«. 6(2. per pair. 

10. 87 yards of silk at 7s. b^d, per yard. 

11. 100 lbs. of cotton at 2|d. per lb. 

12. If a gallon of oil costs 6«. l^d., what is the cost of 
a tun? 

18. A person buys 10 lbs. of tea at 4«. dd. per lb., 18 lbs. 
of coffee at Is. 8^. per lb., 23 lbs. of moist sugar at 44(1. 
per lb.. 16 lbs. of loaf sugar at 7|(2. per lb., and 47 lbs. of 
candles at 6^(2. per lb. ; how much has he to pay ? 

14. A goes over a distance of 7 miles 6 furlongs 81 poles. 
28 times in a month, B goes over 8 miles 8 furlongs 29 poles, 
24 times in a month ; which of them travels fEurthest, and by 
how much, in a year of 18 months ? 
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COMPOUND DIVISION. 

By Compound Division we learn to divide a number con- 
sisting of several names into any required number of equal 
parts. 

BULE. 

Place the divisor on the left of the dividend, with a curve 
between them. 

Divide each name of the dividend, beginning at the left, by 
the divisor, and set down the quotient. 

If, when dividing any name, there be a remainder, carry it 
to the next lower name as so many of that name as are equal to 
it, continue the division, and set down the quotient as before. 

As a method of proof, multiply the quotient by the divisor. 

Example 1. Divide 25 H. 17^. 9|(2. into 4 equal parts. 

£ s. d, 
4 ) 261 17 9f 

quotient 62 19 5J - 3 

4 



proof 251 17 9i 

The operation is practically performed thus ; 4's in 25 six 
times and 1 over, set down 6 and cany 1; 4*s in 11 tvdce 
and 3 over, set down 2 and carry 3 ; 3 pounds are 60 shillings, 
60 and 17 are 77, 4*s in 77 nineteen times and 1 over; 1 
shilling is 12 pence, 12 and 9 are 21, 4*s in 21 five times 
and 1 over; 1 penny is 4 farthings, 4 and 3 are 7, 4's in 7 
once and 3 over, set down one farthing, and the remainder 3. 

This example shews that a fourth part of 2512. 17«. 9|i. is 
622. 19«. b\i, and 3-fourths of a fsirthing. 

Example 2. Divide 5432. lU. ]0|<2. by 48. 

£ e, d, 
6) 543 11 lOi 



8) 90 11 llf-l' 

quotient 11 6 5^-7 

8 

90 11 Hi 
6 



• 43 remainder. 



proof 543 U lOf 
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Example 3. Divide 471/. 18«, f^d. by 8T. 

37) 471 la 7J (13 14 11 quotient 
37 6 



101 76 9 6 

74 6 



27* 468 17 

20 n 14 11 



84 



5ga 

37 471 la ^ proof 

182 
148 

34 
12 



415 
87 

46 
87 



A 
4 

33 s: 8|<l. remainder. 

Examples. To be proved by multiplication, 

1. Divide 635/. 15«, 4|d. by 2 ; also by 3, 4, 5 and 6. 

2. Divide 730L lis. 3^4. by 7; also by 8, 9, 10, 11 and 12. 

3. Divide 1349Z. 13». 2H by 16; also by 27, 28, 33, 49 
and 54. 

• Here the remainder 27 pounds is multiplied by 20, to ascertain how 
many shillings are equal to it, and the 12 shillings in the dividend are 
added to them, thus making 552 ihillings. 
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4. Divide 008/. 0«. lOd. by 41 ; alao bj 53, 71, 07, 100 
and 7043. 

5. Divide 50 tuns Ipipe Ibhd. 57 gals, by 8; also bj 13, 
20 and 59. 

6. Divide 4 miles 2 for. 31 poles by 11; also by 24, 31 
and 42. 

7. If a field of 5 acres is worth 48U. 16«., what is the value 
of 1 acre ? 

8. If 27 quarters of com are sold for 60/. 15«., what is its 
price per quarter? 

9. In a regiment of cavalry there are 625 horses, which 
consume 129 quarters 7 bushels 2 pecks of oats in i^ week ; 
how much is the average weekly consumption for each horse ? 

10. There are 26 wedges of gold, of equal size, which 
weigh altogether 34 lbs. 3 oz. 11 dwts. 14 grs. ; what is the 
weight of each wedge ? 

11. If a railway train goes 200 miles 3 furlongs in 14 hours, 
at what rate does it travel per hour, including stoppages ? 

12. A gentleman dies, leaving 2300^,, which, after pay- 
ment of his debts, is to be distributed thus : one-half to his 
widow, one-third of the remainder to his son, and, what is 
then left, between his 3 daughters; what will each member 
of his family receive, his debts being 109^ 17«. 8d., 54Z. 10»., 
732. Us. id., 16/. 8i., 12/, lOi, 7(1., and 6/, U«. 8^.? 

To multiply any quantity, is to take it as many times as 
there are units in the piultiplier. 

Thus, if 6 acres be multiplied by 4, since there are 4 units 
in the multiplier, 6 apres are taken 4 times ; consequently, 
24 acres are taken. 

Again, if 10 ounces be multiplied by |, since there is half 
an unit in the multiplier, 10 ounces are taken half a time ; 
consequently, 5 ounces are taken. 

Hence, to multiply by J we divide by 8j ^nd to multiply 
by J we divide by 4. 

Similarly, to multiply by i we multiply by 3 and divide 
the product by 4 ; and by yV ^® multiply by 5, and divide the 
product by 16. 
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Example. 1. Find the value of 10^ lbs. of butter at 
1». 2|i. per lb. 

8. d. 
1 2| 



IQh 



U 1 

n 



12 8^ answer. 

Example 2. What is the value of 6| yards of satin, at 
10s. id, per yard? 

£ 8, d» £ 8, d, 

10 4 10 4 

6 5 



3 2 
6 5| 

3 8 5 J answer. 


8) 2 11 8 


6 5J 



Miscellaneoris Examples, 

1 . Find the amount of the following Mercer^s bill. 

8, d. £ s, d* 

6^ yards of sarcenet, at 3 4 per yard 

12| yards of satin, at 9 6 per yard 

lOf yards of velvet, at 24 6 per yard 

15| yards of brocade, at 21 10 per yard 

26| yards of lutestring, at 7 1 J per yard 



2. Eepeat the tables of money, weights, and measures. 

3. How many threes are there in 4 twelves ? 

4. Two persons start at the same time from the same place, 
to travel in the same direction, one goes 1 6i miles a day and 
the other 20^ ; how far are they apart at the end of 8 days? 
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5. 120 sacks, at 1/. 4s. 6i. a sack. 

6. How much money must be added to 271/. 11«. M. to 
make up the sum of 420/. ? 

7. If a pound of iron is worth dfd., what is the value of a 
piece which weighs 2 cwt. ? 

8. How many years elapsed from the year 1627 to the 
year 1849 ? 

9. A man received ]/. lis, 2(/. for working 10 days; at 
what rate per day was he paid ? 

10. A person bought 2 dozen oranges at 5 for a penny, and 
sold them at 4 for a penny ; what did he gain or lose ? 

11. What is the difference between seventy thousand and 
forty, and six thousand three hundred and nine ? 

12. What is arithmetic? What is number? What is 
that number called which results from division ? What is a 
product? What is a dividend, a multiplicand, a composite 
number? What is 10 +7 equal to? Name the component 
parts of 25, 48, 100, and 72. How do you multiply by J? 
What is 19 — 11 equal to? What is the product of 12 and 
7, what is their sum, and difference ? Write 20 examples 
illustrating the use of the signs of addition, subtraction, 
multiplication, division, and equality. How many half-crowns 
are there in a pound ? In 12«. 6d ? In 7«. 6d. ? ' In 17«. 6d.? 
In 4/.? In 2/. lOs, ? How many sixpences in half a crown ? 
In 4 half-crowns? In a guinea? How many inches in 2 
yards? In 1^ foot? In 2^ feet? How many pounds in 
2 qrs. ? In l| cwt. ? In 2 cwt. ? If you knew the respec- 
tive ages of a man and a woman, what rule should you apply 
to ascertain how much older one was than the other? If 
you knew a man's annual income, what rule should you 
apply to ascertain his weekly income ? If you knew a place 
to be due south of London 47 miles, and another place due 
north of London 60 miles, what rule should you apply to 
ascertain the distance between the two places ? If botii were 
due south ? If you knew the wages of one railway labourer, 
what rule shoula you apply to find the wages of 1000 railway 
labourers ? If you knew the dates of two events, by what 
rule should you find the interval ? If one happened before 
the birth of our Saviour and the other after it ? 

13. Add the following numbers together, 123456, 234561, 
345612, 4561230, 561234, 612345, 54937, 8990 and 99. 

14. From seven hundred and eighteen millions fourteen 

3 
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tboasand and fifty-seven, take mnetj-sevdn millions eight hun- 
dred und four thousand seven hundred and sixteen. 

15. Multiply 463098 by 7380; and 9776688 by 0867* 

16. Divide 79548*26 by 18 ; and 95649371 by 8790. 

17. Add together, 42/. 13«. 4(2., 17Z. 6«. 8|i., 90Z. 9«. 6d,, 
and 212. 125. 4^. Also 3 miles 5 tar. 137 yds. 9 in., 
7 miles 7 fur. 77 yds. 7 in., 9 miles 6 fur. 203 yds. 6 in., 
6 miles 4 fur. 156 yds. 2 in. 

18. From 11 oz. dwt. grs., take 3 oz, 18 dwt. 22 grs. ; 
from 87 ac. 2 rds. 29 pol, take 23 ac. 3 rds. 85 pol.; from 45 
cub. yds, 24 cub. feet, 650 cub* in., take 12 cub. yds, 19 cub. 
feet, 999 cub in. 

19. Multiply 42/. 10«. 9id. by 88; and 6 days, 17 hrs. 39 
min. 20 sec, by 120. 

20. Divide 1062/. 10«. by 10000 and 576/. 8«. by 144. 

21. Light travels at the rate of 192,500 miles per second; 
if a ray of light from the sun takes 490 seconds m reaching 
us, what is his distance from the eartb ? 

22. Sound travels at the rate of 1130 feet per second: how 
far off is a thunder cloud when the sound is heard 7 seconds 
4fter the flash is seen, supposing the passage of light to be 
instantaneous? 

REDUCTION. 

Ileduction is a method of changing the name of any quau* 
tity while its value continues unchanged, 

Thus, the quantity 5 poundg, being changed into shillings, 
becomes 100 shillings; and this result maybe produced by 
multiplying the 5 pounds by 20; that is, by as ntany shillings 
as are equal to a pound. 

Again, the quantity, 48 ipohes, being changed into feet, 
becomes 4 feet; and this result may be produced by dividing 
the 48 inches by 12 ; that is, by os many inches as are ^qiial 
to » foot. 

BULE. 

To reduce a quantity of any name to an equivalent quantity 
of a lower name. 

Multiply by the number which shows how many qf the 
low^r 8a]3i9 make one of the given nsme. 
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EmampU 1. Beduee dfi BhilUngs to pence, aa4 also to 
faxthings. 

25 
12 



300 pence. 
4 



1200 lirthings. 
Example 2. Reduce 10 yards 2 feet 9 inches, to inches. 

yd. ft, in, 

10 2 9 
3 

82 
12 



398 inches. 

Here we say 3 times 10 are 30; 80 and 2 are 32 feet; 12 
times 2 are 24, and 24 and 9 are 33 ; set down 3 and carry 3 ; 
12 times 3 are 86 ; 36 and 8 are 89. Thus the 2 feet are 
added in with the feet, and the 9 inches with the inches. 

Example 3. Reduce 48/. 17s. to shillings. 

$ s, 

48 ir 

20 



977 shUUngs. 

Heff we (say is 0, and 17 is 17 ; set down 7 and carry 1 ; 
twicQ B are 16, 16 mi l are 17, set down 7 and carry 1 ; 
twice i are 8, 3 mi 1 are 9, Thus the 17a, are added in 
with ihft shillings. 

RULE, 

.To reduce a quantity of any name to an equivalent quantity 
of. a higher name. 

Divide hy the namher which shows how many of the given 
quantity make one of the higher. 
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Example 1. Reduce 18880 pence to shillings and pounds. 

12) 18880 

2,0) 157,3-4 

c£78 13 4 

Ans. 15739. ^d,, and 78/. 13<. ^d. 

Eceample 2. Eeduce 157 yds. 3 qrs. to quarters, and also 

to English ells. 

yds. qr, 

157 3 
4 

5)631 



126-1 



28 



{ 



Ans. 631 qrs., and 126 English ells 1 qr. 

Example 3. Reduce 14107 lbs. to tons. 

7) 14107 lbs . 

4) 2015-2 ) 

4 ) 503-3 r'^ ^^«- 

2,0) 12,5-3 qrs. 

6-5 cwt. 

Ans. 6 tons 5 cwt. 3 qrs. 23 lbs. 

The 23 lbs. are found by multiplying the remainder 3 by 
the divisor 7, and adding the remainder 2. 

Examples to he proved by contrary process. 

1. How many farthings are there in 23 shillings? 

Ans. 1104. 

2. In 4762 farthings, how many pounds ? Ans.4/. 19«. 2^. 

3. In 162 lbs. 10 oz. 12 dwts. Troy, how many dwts ? 

Ans. 39052. 

4. Reduce 76452 grains Troy into ounces. 

Ans. 159 oz. 9 dwts. 6 grs. 

5. Reduce 14 cwt. 2 qrs. 27 lbs. to pounds. Ans. 1651. 

6. In 174682 oz. of lead, how many tons? 

Ans. 4 tons 17 cwt. I qr. 25 lbs. 10 oz. 
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7. In 47 cwt. d qrs. 27 lbs. 1 oz., how many drams? 

Ans. 1368848. 

8. In 46 quarters of wheat how many pecks? Ans. 1472. 

9. Heduce 14168 pints of seed into bushels. 

Ans. 221 bush. 1 pk. 1 gal. 

10. In 678 English ells 3 qrs. 2 nls., bow many French 
ells? Ans. 482 French ells 1 qr. 2 nls. 

] 1 . Heduce 468 yds. 2 qrs. 3^ nls. to Flemish ells. 

Ans. 624 Flemish ells qrs. 3^ nls. 

12. In 2987 scruples how many pounds? 

Ans. 10 lbs. 4 oz. 3 dr. 2 scru. 

13. How many pints of wine in 16 tons 146 gals. 3 qts. 
1 pint? Ans. 33431. 

14. Heduce 786421 gills into pipes. 

Ans. 195 pipes, 5 gals. 2 qts. 1^ pts. 

15. The area of a field is 6 acres 2 rds. 24 poles, how many 
perches does it contain ? Ans. 1064. 

16. In 126 acres 2 rds. 27 po., how many square links? 

Ans. 1722695. 

17. How many acres, square chains and links are there in 
27921967 square links ? Ans. 279 acres 2 chains 1967 Iks. 

18. In 697790512 square inches how many acres? 

Ans. 108 acres 3 rds. 28 poles. 

19. A agreed to give B 246 acres 1 rd. 37 po. in exchange 
for 23981265 square links. How many links did A lose by 
this agreement? Ans. 666860. 

20. How many scores of coals are there in 2779672 pecks? 

Ans. 813 score 8 chal. 2 bush. 

21. In 4678200 seconds how many months? 

Ans. 1 mo. 3 wks. 5 days 3^ hrs. 

22. How many times does a clock tick between 12 p.m. on 
March 20th, and 21 min. past 11 a.m. on 15th December of 
the same year? Ans. 23282460. 

23. Seven bins, each capable of containing 271687 cubic 
inches of com are filled out of a large bin containing 82 
cubic yds. 16 ft. 742 inches. How many cubic yds. of com 
remain after filling them ? Ans. 5 yds. 1 ft. 332 inches. 

24. The wheel of a railway carriage makes 8640 revolutions 
in going from London to Slough (18 miles). What is the 
circumference of the wheel in feet? Ans. 1 1 feet. 

25. The driving-wheel of a locomotive, 16 feet 8^ inches 
in circumference^ makes 359 revolutions between two sta- 
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tions. What is the distance between them? Ans. 1 mile 
239 yds, X ft. 8i inches. 

96t The hind wheel of a coach is 14 ft. 3 inches in circum- 
ference, the fore wheel 10 feet 6 inches. How many revolu- 
tions will the lattar make more than the former in travelling 
66 miles 7 fur. 38 po. 6 yds.? Ans. 8665 f. 

STt A person pays a debt of 460/. I65. in sovereigns, half^ 
sovereigns, crowns and shillings, of each an equal number. 
Hqw many did he pay of each ? Ans. 256. 

28. What is the use of reduction? Should you multiply 
or divide in the folbwing cases — by what numbers — and why? 
To reduce miles into feet? Founds into pence ? Inches into 
yards? Degrees into seconds? Tons into quarters? Gal- 
lons into tuns? Pounds into half-crowns ? Pounds into four- 
pennies ? Pecks into quarters? What is the difference be- 
tween a farthing and 20^.? Between a penny and 10002.? 
How many fifties are there in five twenties? How many pence 
in 30 shillings? How many tenpences in 60 shillings? What 
numbers will divide any number ending in ? In 5 ? In 
fmy even number? Will an even number ever divide an odd 
one witliout remainder? Will an odd one ever divide an 
even one without remainder? What number will divide any 
number consisting of sixes and nines? Of sixes and ciphers? 
Of nines and threes? What number will divide every even 
number? What is a quotient? What is the product of 40 
and 80? The sum ? The difference ? What is 48 + 16 ? 
14 + V -• 21 ? 16 X 6? 100 ^ 5? Repeat the tables of 
multiplication, money, weights and measures. In division 
will the quotient be the same if you previously divide both 
dividend and divisor by the same number ? Will the diffe- 
rence of two quantities be changed if you increase them both 
by the addition of the same quantity to each? Illustrate 
this both by numbers and quantities.) 

RATIO. 

B^tio is the relation which one quantity bears to another 
quantity of the same name with respect to magnitude. 

If the numbers 12 and 3 be compared, it is obvious that 
the former is four times as great as the latter : hence the 
ratio of 12 to 3, which is expressed ]U : 8, or ^, is 4. 

Similarly the ratio ]0 : ^ is 5, since 10 is 6 times 2. 
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8inilajrly the ratio 6 : 8 is 3, since 6 is twioe 3. 

» 8 : 6 is ^, since 8 is one^half of 6. 

and the ratio 2 : 3 is |, since 2 is two^thirds of 3. 



PROPORTION. 

Proportion is the equality of ratios. 

Since the ratio of 12 : 3 is 4> 

And the ratio of 8 ; 2 is 4, 

Therefore the ratio of 12 : 3 «> the ratio of 8:2, or 
12 : 3 : : 8 : 2 is a proportion, which is read ihm, 12 w to 3 
a« 8 is to 2. 

Similarly 15 : 6 :: 6 : 2 is a proportion, since the first 
ratio 15:5 = 3, and the second ratio 6 : 2 =s 3. 

And similarly of any other equal ratios. 

In any proportion the product of the two mean terms is 
equal to the product of the two extreme terms. 

Thus in the proportion 12 : 3 : : 8 : 2, 3 x 8 w 12 X 2, 
and if each of these equal products he divided hy 12, we shall 

have . = 2, or the fourth term is equal to the product 

of the second and third divided hy the first. The Rule of 
Three is an application of proportion. Thus, if 12 oranges 
cost 8 pence, what will 3 oranges cost ? The answer is ob- 
viously 2 pence; for 3 oranges, being a quarter of 12 oranges, 
must cost a quarter of what 12 oranges cost, that is a quarter 
of 8 pence. 

This question, stated by the Rule of Three, would stand 
thus 

Oranges. Oranges. Fence. 

12 ; 3 ; : 8 : the fourth term or answer, 

3x8 
which could be found as above, = 2 pence. 

J2 ^ 

In the Rule of Three, there are three terms given to find 
the fourth. 

EULE. 

Consider which term is like the answer, and make it the 
third term. 
If the answer will be greater than the third term, set the 
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greater of the other two in the middle, but if less, set the 
less in the middle. Set the other term first. 

Heduce, when necessary, the first and second terms to the 
same name, and the third to the lowest name mentioned 
in it. 

Multiply the second and third together, and divide by the 
first. The quotient will be the answer in the same name as 
the third term. 

The operation may frequently be simplified by dividing 
ihe first and second or the first and third terms by a common 
divisor ; since the value of a ratio is not changed by dividing 
both its terms by the same number. 

This rule is applicable to interest, commission, brokerage, 
insurance, buying and selling stock, discount, partnership, 
barter, exchange, &c. 

Example 1. A person buys 60 oranges for 4«. 2(2., how 
many dozen can he buy at the same rate for II, 19<. 7d.? 

Here the answer must be oranges ; therefore we make 60 
oranges the third term. 

The answer will be greater than the ^third term, because 
more than 60 oranges can be bought for IL 19s, 7d,; there- 
fore we set the greater term in the middle. 

8. d, £ s. d. Granges* 

4 2 : 1 19 7 : : 60 
U 20 

50 39 

12 

6 476 

1 95 

6 

12)570 oranges. 

47-6 
Ans. 47 doz. 6 oranges, or 47^ doz. 
In this example, after reducing the first and second terms 
to pence, we divide the first and third by 10, and then the 
first and second by 5, so that the statement ultimately stands 
1 : 95 :: 6 the fourth term ; 
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we then multiply tHe second and third together, and since it 
is unnecessary to divide by 1, the product or 570 oranges is 
the fourth term. 

We divide 570 by 12 to reduce them to dozens. 

Example % How many yards of blue cloth, 3 qrs. wide, 
are equal in measure to 60 yards of black cloth 5 qrs. wide ? 

Here the answer must be length of cloth; therefore we 
make 60 yards long the third term. 

The answer will be greater than the third term, because 
the blue cloth is narrower than the black ; therefore we set 
the greater in the middle. 

qni, wide. qrs. wide. yds. long. 

3 : 5 : : 60 

5 

3)300 

Ans. 100 yds. long. 

Eofample 3. If 5 men earn 100/. in 4 weeks, working 6 
days a week, how much would 10 men earn in 3 weeks, work- 
ing 5 days a week ? 

The answer must be money ; therefore we make ] OOL the 
third term. 10 men will earn more than 5 men ; therefore 
we set the greater in the middle. 

Men. Hen. £ £ 

100 X 10 
5 : 10 : : 100 : z = sum 10 men 

D 

earn in 4 weeks. 

Less money will be earned in 3 weeks than in 4 ; therefore 
we now set the less in the middle. 



Weeks. Weeks. £ £ 

X 10 . 100 X ] 

5 ' 5x4 



4:3:: 12^-^ii2 : i^^JLiixJ = sum 



10 men earn in 3 weeks. 

Less money will be earned by working 5 days a week than 
by working 6 ; therefore we again set the less in the middle. 

Bays. Days. £ £ 

g . g .. 100 X 10 X 3 . 100 X 10 x 3 X 5 _ 

5x4 5x4x6 

sum 10 men earn in 3 weeks, working 5 days a week. 
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On inspecting this ultimate result, it is obvious that it 
consists of the product of the third and seoond terms divided 
by the product of the first terms : hence the above statements 
might have been set down thus 



Men. 5 

Weeks... 4 

Days 6 

25 5 



£ 
10 : : 100 
3 
5 



The cancelling is performed on the same principle as di- 
viding the terms of a ratio by a common divisor. Thus the 
two 5's cancel each other, the 3 divides the 6, the 2 divides 
the 10, the 4 divides the 100, after which there remain 25 
and 5 to be multiplied together. 

Example 4. If a journey can be performed in 12 days, 
travelling at the rate of 8 miles an hour for 6 hours each 
day, at what rate per hour must a person travel to go the 
same distance and back in 6 days, travelling B hours dsiiy? 

Hilei an hour. 



Days 6 

Hours ... 8 
Journey.. 1 



12 : : 8 
6 
2 

^Xl2x^x2^ 24 miles an hour. Ans. 

The answer must be miles per hour; therefoye we fliake 8 
miles the third term. 

The double journey is to be done in 6 days instead of 12, 
hence he must go quicker ; therefore we set the greater in 
the middle. 

He will travel 8 hours a day instead of 6, hence he may go 
slower ; therefore we set the less in the middle, 

He has a double journey to perform instead of a single 
one, hence he must go quicker; therefore we set the greater 
in the middle. 

Example 5. If an iron bar, 5 feet long, 4| inches broad, 
and If inches thick, weighs 45 lbs., how much will a bar of the 
same metal weigh, which is 14 feet long, 3 inches broad, and 
2 J inches thick ? 



Feet long 6 

In. broad...... 4^ 

In. thick , If 
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lbs. 
14 : : 86 
3 

H 

Beduoing the first and second terms in each statement we 
have lbs. 

Feet long 5 : 14 ; : 86 

Half in. broad : 6 

Quarter in. thick... 7 

17 d 

y^ X /f X 6 X ^ _ 2Q^ j^g = 1 cwt. 8 qrs. 8 lbs. Ana, 

Example 6. If 50?, principal ^in 7/. lOa. interest in 9 
months, what principal will gain 68^. interest in a year and a 
quarter ? 

£ 8. int. £ int. £ priu. 
7 10 ; 68 : : 50 



yr. TO. 

IJ : 9 

Beduoing the first and second terms in the first statement 
to balf-sovereiflns, and the first term of the second statement 
tQ months, we have 

Half-sov.,.. J 5 : 136 : : 50 

Monthei M. IS : 9 

»P X 186 X Pf ^ ^y^^ ^„3 

? ? 

In setting down the terms of each ratio in compound pro- 
portion, the student is strongly recommended to separate in 
his mind the conditions of the question which produce that 
ratio from the conditions which produce the others ; thus in 
the last example, let him, in the first ratio, consider the con- 
dition of the interest without reference to the time, and in the 
second ratio that of the time without reference to the interest. 

Again, in Ex. 5, let him reason thus, ** A bar 5 feet long 
weighs 85 lbs., therefore a bar 14 feet long will weigh more." 

" A bar 4^ inches broad weighs 85 lbs., therefore a bar 3 
inches broad will weigh less." 

** A bar If inch thick weighs 85 lbs., therefore a bar ^ 
inches thick will weigh more." 



44 SECTION I. 



Examples. 

1. I bought 6 pounds of sugar for is. ; how many pounds 
could I buy for Ss, * Ans. 12 pounds. 

2. If 6 yards of ribbon cost d«. 8d,, how much would 15 
yards cost ? Ans. 9s. ild, 

3. If 1 qr. 1 nl. of muslin cost 10|e2., what must be given 
for 26 pieces, each containing 41 Fr. ells 4 qrs. If nl.? 

Ans. 233/. 6«. 6f(2. 

4*. If a ton of coals cost 11. 6s,, how much could be got 

for lOZ. ? Ans. 8 tons. 

5. If 14 lbs. 10 oz. 16 dwts. 8 grs. of fine silver cost 
67/. 2«. 4f (/., what must be given for 1 oz. ? 

Ans. 7s. Qd. 3660 rem. 

6. If a hundred cigars cost 1/. 5s., how much would they 
cost apiece ? Prove this by Compound Division. Ans. 3(/. 

7. Bought 14 Fl. ells 2 qrs. 1 nl. of fine satin at the rate 
of 12«. 4f (/. per yard ; I desire to know the price of the 
whole. Ans. 6/. 17s. l^d, 

8. If a pair of stockings cost 35. Ad., how many dozen 
pairs can I buy for 43/. 6s.? Ans. 21 doz. 7^ pairs. 

9. If I buy 2 Fl. ells 2 qrs. 1 nl. of linen for 17». 2|c/., 
how many yards can I buy for 179/. 16s. Sd, ? 

Ans. 107 yds. 2 qrs. 2 nl. 186 rem. 

10. If 1 lb. of sugar cost 5^., what will 1 cwt. 2 qrs. 
come to at that rate ? Ans. 3/. 17s. 8^. 

11. If 1 cwt. of copper cost 3/. 16^. 8e/., what will 1 qr. 
16 lbs. come to? Ans. 1/. 10s, 1^.^ 

12. If 2 qrs. 14 lbs. of Congou tea cost 12/. 18«. 2f/., 
what must be given for 2 tons 13 cwt. 2 qrs. 27 lbs. ? 

Ans. 1110/. 4«. 0\if. 

13. If 3 yds. 2 qrs. 2 nls. of velvet cost 16/. 10s. 8 ji., 
what will 38 ells 4 qrs. 2^ nls. come to? 

Ans 221/. IBs. lOfe/. 23 rem. 

14. Bought 5 yds. 2 qrs. 3^ nls. of cloth for 3/. 10s. ; how 
many Eng. ells fcan I buy for 192/. 18«. Hid. ? 

Ans. 302 Eng. ells 1 qr. 1221. rem. 

15. If, when working days are 12 hours long, a man can 

* This question may be proyed by taking tbe answer, and making a new 
question, thus : ''If 12 lbs. cost 8«., what will 6 lbs. cost?** or thus, "If 
St. be paid for 12 lbs., how many pounds can be got for i$. 1" A similar 
mode (^ proof will apply to any question In Froportion. 
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reap a field in 10 days, in how many days can he reap it when 
the day is 16 hours long? Ans. 7^ days. 

16. 100 men could raise a parapet 8 feet high in 8 hours, 
but the work was required to be done in 2^ hours, how many 
men were required ? Ans. 8^0 men. 

17. If 600 boys would fill a square room, one of the sides 
being 20 feet, how many could a room 16 ft. by 10 ft. contain? 

Ans. 200 boys. 

18. If 54 men can build a house in 90 days, how many 
men can do the same in 50 days ? Ans. 97^ men. 

19. A courier makes a journey in 24 days by travelling 12 
hours a day ; how many days will he be in going the same 
journey, travelling 16 hours a day? Ans. 18 days. 

20. Tf I was to lend a friend 600Z. for 6 months, how long 
should he lend me 150^. ? Ans. 2 yrs. 

21. 100 jfien could dig a trench 10 feet wide and 180 feet 
long in 24 hours, but it was required to dig one of the same 
length 15 feet wide in the same time ; how many men were 
required? Ans. 150 men. 

22. The diameter of the hind wheel of a coach which tra- 
yelled from London to Portsmouth was 4 feet, and it made 
445 revolutions in a mile, what would be the diameter of the 
fore wheel which made 5 98^ revolutions? Ans. 8 feet. 

28. A besieged town has a garrison of 1000 soldiers with 
provisions for only 8 months ; how many must be sent out 
that the provisions may last 5 months ? Ans. 400. 

24. Standing upon level ground I observed that the shadow 
of a tower was 100 feet long, and the shadow of a pole 6 feet 
high, so placed that the extremity of its shadow exactly coin- 
cided with the extremity of the shadow of the tower, was 5 
feet long; it is required to find the height of the tower? 

Ans. 120 feet. 

25. A horse ran from Edmonton to Ware in 20 minutes at 
the rate of a mile in 8 minutes, but another horse ran it at 
the rate of 2^ miles in 8 minutes ; how long was the second 
horse on the road? Ans. 16 minutes 40 seconds. 

26. Two ships sailed together from Plymouth, one sailed 
at the rate of 5 miles an hour, and the other 4 on an average 
all the way, the first arrived at Calcutta in 108 days; in how 
many days did the other arrive ? Ans. 128^. 

27. A person wishing to know his height saw that the 
length of his shadow at 12 o'clock was 4 feet 8 inches, but 
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the length of the shadow of a friend of his, whose height was 
5 ft. 10 in.) was 4 feet, required the person's height? 

Ans. 6 ft. d in. 108 tern, 

d8. Two hoats were crossing a rirer, one leaked one pint 
in every d minutes, the other one pint in every 5 minutes, 
the first, when it had gained the other side, contained 7| qts. ; 
how much did the other contain, and what was the time of 
crossing? Ans. 3 qts. — and half an hour. 

S9. If a person walk 916 miles in 7 dajs of 16 hours 
each, in how Many days of Id hours each can he walk the 
same distance? Ans. 9 days 4 hours. 

80. If 90 English degrees are equivalent to 100 French 
degrees, how many English degrees are equivalent to 654 
French degrees? Ans. 588* 36' Eng. 

81. If a tradesman sains Is. 4^. on an article which costs 
him 5«. 6i., what does he gain on every lOOL he Jays out? 

Ans. ^6L 

dd. How much in length, that is 8 ft* 9 in. broad, will he 

equivalent to 87 ft. 9 in. in length, which is 7 ft. 6 in. broad ? 

Ans. 75 ft. 6 in. 
88 » The hands of a watch are exactly together at 19 
o*cloCk, find the exact time when they will be together be* 
tweeu the hours 1 and d, 3 and 3, 7 and 8, and 8 and 9» 

Ans. 6 m. 37^^ sec. past 1, 10 m. 54-A- sec. 
past % dl m. 49^ seCt before 8, and 16 m* 
2l-^j sec. before 9. 
84. If 50/. principal gain 7L lOs, interest in 9 months, 
what principal will gain 682. interest in 15 months? 

Ans. 373/. 

35. If 40/. gain 4/. in 6 months at 30 per cent, what prin* 

cipal will gain 60/. in 16 months at 10 per cent? Ans. 450/^ 

86. If 800/, be gained by lending 8700/. for 1 8 months, 
what will be gained by lending 580/. for 8 months? 

Ans. 40/. 

87. If 360 men can throw up a rampart of a citadel in 56 
days of 8 hours each, the rampart being 400 feet long, 80 
wide, and 30 deep, how many men would throw up another 
500 feet long, 80 wide, and 50 deep, in 48 days of 10 hours 
each? Ans. 1050. 

88. A bankrupt owes 8840/., and his property amounts to 
838/. only ; t?hat dividend will his creditors receive in the 
pound ? Ans. 4i. dfd* 
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B9k Wbat is the amount of 537^^ 16«. Bd. in 4 yearS) at 
2^ per cent, per annum, simple interest ? 

Ans. 591/. 12s. Ad. 

40. Find the commission or brokerage on 632^. at 2^ per 
cent.? Ans. 202. 16«. 

41. An agent effects an insurance on property to the 
Amount of 1650/. \ what must be paid to him for his trouble at 
Ss. dd. per cent. ? And. 3/. 9s. 4^d, 

42. A person invests 2000/. in the 3 per cents, when they 
ar^ at 66f ; what annual income is he entitled to ? 

Ans. 67/. i5«. liUd. 

43. Find the discount of 855/. 6s. payable at the end of 4 
months, at 4^ per cent., simple interest? Ans. 5/. 6$. 

44. JDivide 1000/. among 3 persons, so that their shaires 
inay be as the numbers S, 6, and 9 ? 

Ans. 126/., 312/. lOs.* and 562/. 10s. 

45. A wine merchant mixes together 20 gallons of wine at 
I2s. a gallon, 25 gallons at 14s., and 36 gallons at 16«« ; what 
will be the ralue of a gallon of the mixture ? 

Ans. 14s. 4|i/. 1^4 

46. How many pounds Flemish are equivalent to 1050/. 
sterling, the course of exchange being 65 shillings Flemish 
for 1/. sterUng ? (20^4 Flem. = 1/. Flem.). 

Ans. 1687/. 10s. Flem. 

47. If 16 plums are woHh 12 pears, and 15 pears are 
worth ten apples, how many apples must be given for 72 
plums ? Ans. 36 apples. 

48. When will the hands of a watch be together between 3 
and 4 o*clock ? Ans. 1 6^ min. past 3. 

49. When will the hands be together again it one makes a 
revolution in 10 hours and the other in 12 ? Ans. 60 hours. 

50. When first after 8 o'clock is the minute hand direody 
opposite the houf hand? Ans. 8 h. 10|f m» 

51. A person sells a horse for 60/., and thus loses 20 per 
eent on the purchase*money, but he ought to have gained 10 
per cent.; for how much Was the horse sold below its proper 
ralue? Ans. 22/. 10s. 

62. How many yards of shalloon, three quarters wide, will 
line a coat 2^ yards long, yard wide ? Ans. 3 yds. 2 qrs. 2 nls. 

58. If a board be 9 inches broad, what must its length be 
to contain 4 square feet? Ans* 64 inches. 
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54. If tlie carriage of 60 cwt. cost 4Z. 10«. for SO miles, 
what weight ought to be carried 30 miles for 5/. lOs. ? 

Ans. 48 cwt. 3 qrs. 16 lbs. 

55. What would be the purchase-money of an estate pro- 
ducing a rental of 3223/. at the rate of 2/. 15<. per cent. ? 

Ans. 117200Z. 

56. If 69 yards of carpet 3 qrs. wide cover a floor 8 yards 
2 qrs. 2 nls. long, what is the width of the room? 

Ans. 6 yds. 

57. How many yards of cloth at 10«. a yard are worth 189 
yards at 6s. Sd, a yard? Ans. 126 yds. 

58. In what time will 1000^ amount to 5000/. at 4^ per 
cent, per annum, simple interest ? • Ans. 88f years. 

59. If in 12 days 126 acres are reaped by 7 men, in how 
many days will 16 men reap 72 acres? Ans. 3 days. 

60. If 702 quarters of com are consumed by 1878 soldiers 
in 336 days, how many quarters will an army of 22536 
soldiers consume in 112 days? Ans. 2808 days. 

61. If 27 men can do a piece of work in 14 days, working 
10 hours a day, how many hours a day must 24 boys work in 
order to complete a similar piece of work in 45 days, the 
work of a boy being half that of a man ? Ans. 7 hours. 

62. How much stock in the 3 per cents, must I sell out to 
pay a debt of 550Z., the price of the stock being 94^, a com- 
mission of -J- per cent, on the stock being paid to the broker? 

Ans. 585/. 2«. l-f^d. 

63. How many grains does a sovereign weigh, the pound 
Troy of standard gold being coined into 46/. 14s. Qd, 2 

Ans. 123i-|i grs, 

64. If, when wine is 30/. per ton, 20/. worth will serve a 
ship's company of 336 men for 4 days at a pint a day each 
man, how long will 500/. worth serve a crew of 250 men at 
1^ pint a day each man, when the ton is worth but 24/. ? 

Ans. 112 days. 

65. A garrison of 3600 men has just bread enough to 
allow 24 oz. a day to each man for 35 days ; but a siege 
coming on, the garrison was reinforced, and then consisted of 
4800 men ; how many ounces of bread a day must each man 
be allowed, to hold out against the enemy 45 days ? * 

Ans. 14 oz. 

66. Three footmen. A, B, and C, start together, to go the 
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same way round an island 73 miles in circumference. A goes 
5 miles a day, B 8, and C 10 : when will they all be together 
again? Ans. in 73 days. 

67. A hare, pursued by a dog, was 86 yards before him at 
starting ; whilst the hare ran 5 yards, the dog ran 7 : how 
fiar had the dog run when he caught the hare ? 

Ans. 301 yards. 

68. A thief, pursued by a policeman, is 144 of his own 
steps ahead ; now the thief takes four steps while the police- 
man takes 3, but the policeman goes as f$ir in ^ steps as the' 
thief goes in 3 : how many steps must the policeman take 
to catch the thief? Ans. 864. 

What is ratio ? Is the value of a ratio altered by dividing 
or multiplying both its terms by a common divisor or mul- 
tiplier? What is the value of tiie following ratios, 16 : 2, 
20 : 5, 4 : 1, 9 : 12, 16 : 24? 

Name other ratios equal to the above. 

What is proportion ? What is that property of propprtion 
from which the Rule of Three is derived? Name four num- 
bers in proportion. Name the fourth term in the following 
cases; 2 : 5 ::J0, 3 : 12 : : 1, 6 : 9 :: 2, 50 : 15 :: 100. 

Which terms of a proportion may be divided by a common 
divisor? Would the fourth term remain the same if the 
second and third were transposed ? In stating a question in 
the Rule of Three, which term should be like the answer? 
How do you determine where to place the other two terms ? 
Which do you reduce to the same name ? How must the 
other term he reduced ? Is reduction of the terms sometimes 
unnecessary ? What step do you take after performing the 
necessary reductions ? In what name does the fourth term 
come in? What operation do you perform upon the re- 
mainder, if there is one ? How would you prove a sum in 
proportion ? 

In compound proportion, which terms are multiplied toge- 
ther for a dividend, and which for a divisor? What caution 
must be observed in setting down the ratios in compound 
proportion ? 

Mention some of the principal rules in arithmetic to which 
proportion is applicable. 
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Miscellaneous Questions. 

1. Reduce 2345678 drams to tons. 

2. To how many persons may 59/. 95. 6rf. be distributed, 
giving 4/. lis, Qd. to each? 

3. A wedge of gold weighing 14 lb. 3 oz. 8 dwt. is valued 
at 514/. 4«. : what is the value of one ounce ? 

4. How many men will in 168 days reap a field which 108 
men can reap in 266 days ? 

5. A general ha^ 30,000 men, and his opponent 20,000. 
Supposing his opponent to kill or take 50,000, how many 
must he kill or take to keep the same advantage ? Prove the 
operation. 

6. A man buys oranges at the rate of 3 for 2c2. ; what must 
he give for 4 dozen at the same rate? If he sells them, and 
gains IQd., how much is that per cent., and how much would 
he sell a hundred for, allowing 5 per cent, for cash ? 

7. If, at the ordinary rate of marching, soldiers take 75 
steps in a minute, and at quick marching 108, how far will a 
regiment advance in 3 hours ; 2^ hours being at the first 
rate, and ^ hour at the second rate, reckoning each step as 
2 feet 8 inches long? 

8. Eeduce 5 miles 200 yards 3 inches, to inches. 

9. Reduce 156423 drs. to cwts. 

10. Reduce 200000 cubic inches into yards. 

11. If 39 cwt. 1 qr. 11 lb. cost 59/. 6«. Qd,, required the 
cost of 13 cwt. 

12. What quantity may be bought for 374/. St., if the cost 
of 6 cwt. 2 qrs. is 27Z. Us. Sd.? 

13. What is the income corresponding to an income-tax of 
13Z. 2». 6d., at the rate of 7d. in the pound. 

14. If 12 horses plough 22 acres in 10 days, how many 
horses will plough 66 acres in 36 days? 

15. What must a person's yearly income be, that he may 
spend 2s. Qd. a day, and lay by 20/. at the year's end? 

16. If 300Z. principal in one year gain 162. interest, what 
will be the interest of 95 OZ. for 9 months? 

1 7. If in 6 days, of 10 hours each, 180 men can dig a trench 
200 yards long, 3 wide and 2 deep, in how many days of 
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8 hours each can 100 men dig a trench 360 yards long, 4 wide, 
and 3 deep ? 

18. The hour and minute hand of a clock are exactly to- 
gether at 12 o'clock : when are they next together? 

19. What sum of money will amount to 138/. 2«. 6(2. in 
15 months at 5 per cent, per annum simple interest? 

20. If 3 bushels of flour, at Ss, 6d. per bushel, 4 bushels, 
at bs. 6(2. per bushel, and 5 bushels at 4s. Sd. per bushel, be 
mixed together, what will be the Talue of a bushel of the 
mixture ? 

21. Three persons make a joint stock: A puts in 1842. 108., 
B 96/. 15s., and G 76/. 6s. : they trade and gain 2202. 12s. : 
what is each man's share of that gain? 

22. If tobacco be bought at JO/. 10s. per cwt., at what rate 
must it be retailed per lb. to gain 12 per cent. ? 

23. A merchant has 2000 yards of serge at Q^d. per yard, 
which he barters for canvas at lO^d, per yard : how many 
yards of canvas must he receive? 

24. What will 2400/. stock in the 3 per cent, consols cost, 
when Siil. will buy lOOZ. stock? 

25. What most be paid for insurance of goods valued at 
1200/. at 7|/. per cent. ? 

26. If 90 kreutzers are equal to a rix-dollar of Frankfort, 
and 4 kreutzers make 1 batzen, how many rix-doUars shall I 
receive for 500/. sterling, the course of exchange being 150i 
batzen per pound sterling? 



TABLK OF 


TUK ALIQUOT PABTS OF HONEY. 


Of a Pound. 


Of a ShiUing. 


8. d. & 


s. d. £ 


d. s. 


10 = i 


1 8 =Vf 


6 = i- 


6 8 = i 


1 = -iV 


^ = i 


5 = i 


10 =:s^ 


3 = i 


4 = -J 


8 =-5V 


2 = * 


3 4 = i 


7* =,V 


1* = i • 


2 6 = -i 


6 = -h 


\ = -^ 


2 = T«^ 


6 =:^ 


f = -h 


1 8= tV 


4 =A 


I = -h 


1 4 = tV 3i = ^ 


i = :h 
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TABLE OF THE ALIQUOT PARTS OF WEIGHTS AND MEASURES. 



ATOntDITFOIS WSIOHI. 


TROT WEiaHT. 


CLOTH KEASUBE. 


Of a ton. 


Of a pound. 


Ofa yard. 


cwt. 


oz. 


qr. n. 


10 = ^ 


6 = i 


2 = J 


5 = i 


4 = i 


1 = i 


4 = i 


3 = i 


2 = i 


2* = i 


2 = * 


1 = tV 


2 = -i^ 






Of an ounce. 




Of a cwt. 


dwts. 


Of an English elL 


qr. lbs. 


10 = 1 

6 = i 


qr. n. 


2 or 56 == i 


2 2 = i 


1 or 28 = i 
16 = X 

14 = i 


t = * 
2 = tV 


1 1 = i 
10 = 1 


o 


Ofadwt 


1 = ^ 


Of ^ cwt. or 56 lbs. 


grs. 


lbs. 


13 = i 
8 = ^ 

6 = i 


Of a Flemish ell. 


28 = i 


qr. n. 


14 = i 

8 = ^ 

7 = i 


1 2 = i 
10 = ^ 

3 = i 


Ofa J cwt. or 28 lbs. 


2 = tV 


2 = * 


lbs. 




1 = 3^^ 


14 = -i- 






7 = i 
4 = ^ 

H = i 


iahs mkasubx. 

Of au acre, 
r. p. 
2 = J- 


Of a French ell. 
qr. n. 

3 = -J 

2 = -s- 


Of a pound. 


10==^ 


1 2 == i 


oz. 


32 = i 


10 = ^ 


8 = i 


20 = i 


\9 

3 = i 


4 = i 


16 = tV 


2 = tV 


2 = -t 


8 = V^ 


1 = A 
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PRACTICE. 

By Practice we find the "value of any quantity when the 
price of a unit of it is given. 

RULES. 

If the price be an odd number of 'shillings, multiply by the 
shillings, and divide the product by 20. 

If t£e price be an even number of shillings, multiply by 
half of it, doubling the units figure of the product for shillings ; 
the rest will be pounds*. 

If the 'quantity consist of different names, as cwts., qrs., and 
lbs., multiply by the highest name, and take aliquot parts of 
the rest. 

A few examples will illustrate the general mode of pro- 
ceeding. 

Example 1. Find the entire cost of the following articles : 
763 yards tape at id. a yard, 676 yards at 2id, a yard, 709 
ells muslin at 68. 4^(2. per ell, 1076 yards ribbon at 4^. l^d, 
per yard, 173 yards velvet at 21. 6s. per yard, and 126 ells of 
stuff at 18«. per ell. 



^ 



1 

4 



^ [ 762 = value at Id. 



i 



376 = 

188 = 



12)664 = 



id. 
id. 

id. 



20) 4 7 



2d. 



i 



i 



1 

4 



£2 7*. 

676 = value at Is. 



112 6 = ... 2d. 

28 li =: ... id. 



2fi)Ufi 7i = ... 2id, 
JB7 7i 



* This is the aame tbing, in effect^ aa to multiply by the shillings and 
divide by 20. 
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5^. 

Is. M. 
lid. 



1 

4 



1 

4 

I 

TJ5 



709 

177 5 

44 6 3 

4 8 7i 



= Talue* at £1 

= ... 6<. Od. 
= ... 1». Sd. 



f225 19 lOi = .., 6».4ifi. 



is. 

6d. 
Id. 
\d. 



i 
i 



075 


= value at £1 


215 
26 17 
4 9 
1 2 


s ... 4«. 

6 = ... 6(f. 

7 = ..• Id. 

4| = ... h 



£247 9 6i = ... 4.s.7id. 



6«. I i I 173 = value at £1 

2 . — 125 

9 

346 = ... £2 

43 5 = ... 6«. 1125 

JB112 10». 

£389 68. — ... £2 6s. 

£ s. d. 

752 yards tape, at id. per yard 2 7 

675 yards ditto, at ^d 7 7^ 

709 ells muslin, at 6«. 4^4. per ell 225 19 10| 

1075 yards ribbon, at 4«. l^d. per yard 247 9 5f 

173 yards velvet, at 2/. 6a. per yard 389 5 

125 yards stuff, at 18«. per yard 112 10 

Ans. £984 11 ]lf 



Example 2. What is the entire cost of the following njis- 
*.ellaneous articles ? 
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172f yards of cotton, at 1«. Hd, per yard... 
12 cwt. 3 qrs. of sugar, at 2/. 4s. per cwt.... 
473^ tons of coal, at II. lis. M. per ton... 
60 oz. 16 dwt. of silver at 6s. 3|d. per oz. 
247 Fl. ells of cloth at 19s. lid. per Fl. ell 



£ s. d. 
9 13 11 -25 

28 1 
817 16 3 

15 18 6^80 
245 19 5 



Ans. £1187 9 1^-05 



21 6 
5 



Operation. 

= value at Is. 
= M lid. 



- -25* value of f yd. 



2,0) 19,3 11 - -25 
£9 13 11 - -25 



s. d. 
3 

8) 3 ^ 



5 -.25 



2 qr. 



1 qr, 



1 



i 



£ 8. d. 

2 4 

12 



' lOs. 
5s. 

2s. e^i. 



26 


8 





1 


2 







11 






= value of 1 cwt. 



12 cwt. 



2qr. 
1 qr. 



£28 10 = value of 12 cwt. 3 qr. 



i 
i 



473 
236 10 
118 5 
59 2 

18 





6 
9 



value at £1 
... 10s. 

... OS. 

2s. 6(2. 
... value of ^ ton. 



£ s.- d. 
2) 1 17 6 

18 9 



£887 16 3 



* These decimal parts of a &rthing are obtained by borrowing ciphers^ 
and oontinning the division. The operation is explained in Decimals. 
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10 dwt. 



5 dwt. 
I dwt. 



£ s. d. 

247 = value at £1 
10 7 = 
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S, 


d. 




i 


6 


5 






1 11 


4i 
10 




i 


16 13 


6* 




i 


3 


1^-5 




1 


6i-25 








3i-05 


« 


£15 18 


6^-80 








d. 


Bat£l 




12) 247 



20 7 



.£245 19 5 = value at 19«. Ud, 

Work out both the above examples by Proportion, 



Examples. 



1. 3846 at id. 

2. 7980 at id. 

3. 874 at 2d. 

4. 8146 at 3d. 

5. 4687 at 6^ 

6. 1546atl0irf. 

7. 8418 at Hid. 

8. 9836 at 11|<]?. 

9. 568 at 1«. ^d. 

10. 7189 at Is, Sid, 

11. 8710 at ]*. 6id, 

12. 7481 at 1*. UK 

13. 3508 at Ss. 

14. 6148 at 12». 

15. 8471 at Us. 

16. 9817 at 19*. 

17. 4108 at 9«. Qd, 

18. 7546 at Us, Sd. 

19. 1106atl5«. lO^d. 

20. 6683 at 18«. 7^rf. 



Ans. £4 Os. l^d. 

Ans. £24 Ss. 9(2. 

Ans. £7 6s. Sd. 

Ans. £101 16*. Qd. 

Ans. £129 Os. 2:^. 

Ans. £67 12*. 9d. 

Ans. £394 11*. lO^d. 

Ans. £481 11*. Id. 

Ans. £39 1*. 

Ans. £621 10*. llfrf. 

Ans. £644 3*. 6|d 

Ans. £740 6*. l^d, 

Ans. £1403 4*. 

Ans. £3688 16*. 

Ans. £4659 1*. 

Ans. £9326 3*. 

Ans. £1951 6*. 

Ans. £4401 16*. Sd, 

Ans. £877 17*. 9d. 

Ans. £5292 5*. lO^d, 
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21. 4187 at £3 11«. 6|rf. Ans. £14977 14*. ll^d. 

22. 2179 at ^64 18«. 6K Ans. £10727 Os. Sid. 

23. 3146 at £14 17«. 9\d. Ans. £46824 9». 3^^. 

24. 4627 at £18 14«. 6d. Ans. £86621 5*. llrf. 

25. 234|lbs. at 3«. 4.d, per lb. Ans. £39 Is, Sd. 

26. 5896i at 11*. 6d, Ans. £3390 12*. 7id. 

27. 3278| at £2 12*. 6d, Ans. £8606 6«. 6rf. 

28. 9876|.^ at £3 18*. 9d, Ans. £38889 9«. l^rf. |/. 

29. 3 cwt. 2 qr. 141b. of sugar, at £3 12*. 6d, per cwt. 

Ans. £13 2*. 9^ 

30. 72 yds. 3qr. 2nl. of cotton, at 2*. Sd. per yard. 

Ans. £8 3*. ll^d, 

31. 500 qrs. 4 bush, of oats, at £1 8*. lid. per quarter. 

Ans. £723 12*. 9^. 

32. 59 tons 15 cwt. 3qr. 181b. of lead, at £53 17*. 6d. 
per ton. Ans. £3224 3*. 6^^. 

33. 12 barrels coffee, each 125 lb., at 138*. per cwt. 

Ans. £92 8*. 2^. 

34. 16 parcels cotton wool, each 3qr. 21b., at ISd. 
per lb. • Ans. £106 1*. ^d. 

Ex, 1. What is the amount of the following draper's bill? 

£ *. d. 

371 yds. of tape, a,t\d, per yd 

425 yds. of ribbon, at ^d, per yd 

5714 yds of braid, at ^, per yd 

506 balls of cotton, at ^. per ball 

1896 knots tf silk, at id. per knot 

£ 



Ex. 2. What is the amount of the following fruiterer's biU ? 

£ *. d. 

19 qts. of currants, at Id. per qt 

10 qts. of gooseberries, at l^d. per qt 

100 oranges, at 1^. each 

74 qts. of strawberries, at Sd. per qt 

49 lbs. of cherries, at 4^. per lb 

31 lbs. of plums, at ^id. per lb 

£ 

D 3 
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Ex, 3, What is the amount of the following butcher's bill? 

£ s, d. 
A loiu of lamb, weight T^lb., at ^\d, per lb.... 
A piece of veal, weight 16 lb., at 4;^. per lb. . . 
A buttock of beef, weight SOJ lb., at 4^. per lb. 
A leg[ of pork, weight 121b., at h\d, per lb.... 
A leg of mutton, weight 13 lb., at 4^^. per lb. 



•1^ 



Ex, 4. What is the amount of the following haberdasher's 
biU? 

£ %, d, 

$240 collars at 7^. each 

429 pairs of thread gloves, at 10^^. per pair ... 

106 pairs of socks, at 11^. per pair 

60 napkins, at 10|i. each 

24 pairs of stockings, at llf^. per pair 



'W-MP 



Ex. 6. What is the amount of the following cheese- 
monger's bill ? 

£ 8, d. 

1 cwt. o.f Belfast butter at ISd. per lb 

28 Stilton cheeses, weight 2271b., at 14;!^. per lb. 
320 cream cheeses, wt. 2601b., at IS^rf. per lb. 

8 dozen eggs, at 16d. per dozen 

4 hams, weight 481b., at S^d, per lb 

£ 



^w 



Ex. 6, What is the amount of the following grocer's bill ? 

£ 8, d, 

257^ lb. of green tea, at 4«. M. per lb 

319 lb. of good hyson, at 5«. 9^<f. per lb 

418^ lb. of bohea, at 6«. ^d. per lb. 

619 lb. of finest bloom, at 6«. %\d, per lb 

5101b. of black, at 4«. M. per lb 

3201b. of coffee, at 1«, ^^d, per lb 



£ 



Eat. 7. What is the amount of the following wine mer- 
chant's bill? £ s. d. 
473^ galls, of British spirits at Ids. t^d, per gall. 
41 galls, of Maidstone gin at 149. 6i. per gall. 

207 galls, of rum at 18«. 9|d. per gall 

119 galls, of Cognac brandy at 30s. O^d . per gall . 

1 hhd. of old port at 16». 9d, per gall 

2 hhd. of claret at 18s. 11(2. per gall 

£ 

JSa?. 8, What is the amount of the following goldsmith's 
bill? £ s. d, 

8ilver oup, weight 8 oz. 1 1 dwt., at 6d. 4(i. per oz. 
Silver salver, weight 10 oz. 5 dwt., at 5s. per oz. 
Gold cup, weight 8 oz. 4 dwt. 20 grs., at £3 

per oz 

Silver urn, weight 6 lb. 10 oz., at 5s. Q^d. per oz. 
Gold salver, weight 1 lb. 4 oz. 12 dwt., at £4 

per oz ,.... 

£ 

Ex, 9. What is the amount of the following stationer's bill ? 

£ s. d. 
10 thousand old pens at 2s. dd. per hundred... 

A ream of paper at 2s. per quire 

245 dozen of copy books at Is. 2d, each 

146 dozen lead pencils at 6s. per dozen 

44 dozen bottles of ink at Is. Id, per bottle ... 



£ 



Ex, 10. What is the amount of the following com mer- 
chant's bill? £ s. d. 

Oats, 245 quarters, at 37s. per quarter 

Wheat, 260 quarters, at 48s. per quartet 

Barley, 670 quarters, at 36s. per quarter 

Peas, 127 bushels, at 3s. 7d. per bushel 

Malt, 46 quarters, at 43s. per quarter 

£ 



■^ 
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Ex, 11. What is the amount of the following grocer's bill ? 

& s, d, 
16 cwt. 1 qr. 19 lb. of sugar at £3 lOs, per cwt 
21 cwt. 2 qr. 17f lb. of sugar at £4 As. per cwt. 
19 cwt. 1 qr. 21 J lb. of raisins at £2 7«. per cwt. 
11 cwt. 3qr. 14^ lb. of currants at d62 10«. 8d, 

per cwt 

66 cwt. 2 qr. 6| lb. of dates at £3 5«. per cwt... 
5 cwt. 4 qr. 7^ lb. of raisins at £2 48. per cwt. . 



Ex. 12. What is the amount of the following draper's bill ? 

£ 8. d, 
676 J yds. of broad cloth at 15«. l^d. per yd.... 
234 Eng. ells 4 qr. 2 nl. of tweed at 16«. 4|(£. 

per Eng. ell 

67 Fr. ell 2 qr. 1 nl. of French cambric at 

8«. 9d. per Fr. ell 

126 Fl. ell 2 qr. 3 nl. of cloth at 14«. 6|d. per 
Fl. ell 

766 yds. of Irish sheeting at 4«. 6d. per yd 

127 Eng. ells 4 qr. 3 nl. of damask at lO^. Q^d. 
per ell 

£ 

Ex. 13. Thomas Haines, Esq. 

Bought of James Kingston. 

Sept. 6, 1849. £ s. d. 

Tares, 108 bushels, at 2a. Id. per bushel 

Peas, 127 bushels 3 pecks, at Is. lO^d. per bushel 
Malt, 46^ quarters, at £1 14s. Ad. per quarter... 

Oats, 204^ quarters, at 18^. 6d. per quarter 

Beans, 17^ quarters, at £i 17s. Qd. per quarter 

£327 7 6 
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Ex, 14. Dublin, July 10, 1849. 

Mr. Simpkin, 

Bought of Robert Harris. 

cwt. qr. lb. £ s, d, J6 «. d. 

14 1 19 tobacco at 4 17 2 per cwt. 

17 2 17 snuff at 5 19 4 

18 3 16 tobacco at 8 10 8 

9 15 sugar at 2 12 6 

3 10 soap at 2 17 4 

49 1 9 molassesatl 16 4 

£358 2 7 

Ex, 15. Mr. Joseph Lewis, 

Bought of Samuel Downshire. 
June. 10, 1849. 

Six parcels muslin, viz., 

ell. qr. nl. b, d, £ s. d. 

No 1. 24 2 1 at 6 9 per ell. 

2. 27 1 3 „ 7 2 

3. 21 2 „ 8 4 

4. 34 1 1 „ 5 3 

6. 19 2 2 „ 7 9 

6. 27 I 3 „ 7 ^ 

£40 5 8^ 

Ex. 16. Mr. Henry Swainson 

To White, Freelove, and Co. Dr. 
Manchester, 1849. £ s. d, 

Feb. 17. ii pieces muslin, each 37Jyds., at 

10». 7^^. per Eng. ell 

„ 25. 7f pieces chintz, each 47^ yds., at 

4«. 6^(2. per Eng. ell 

Mar. 7. 4^ pieces Holland, each 25^ Fl. ells, 

at 3s. lOd, per yd 

Carried forward 
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£ s, d. 
Brought forward 
Mar. 11. lOf pieces French serge, each 19^ 

ells Fr. at 2<. 9\d, per yd 

„ 30. 1749^ yds. Kendal cottons, at 9id, 

per ell Fl 

„ }f 94:7:^ yds. Manchester stuff, at 10|d, 
per ell Fl „• 



■*«■ 



£339 17 U 



4 



SECTION II. 
FRAOTIONS. 

A FRACTION is a part, or a number of parts, of an unit; as 

1 3 

-£, one-fourth of 1 pound; - mile, three-fifths of 1 mile. 

4 . ^5 

The lower number reproaents the number of equal parts tb6 
imit is divided into, and is called the denominator. 

The upper number shows how many of those parts are 
taken to form the fraction, aiid is called the numerator. 

Thus, if an orange be cut into 6 equal parts, and one of 

them be taken, - of the orange will be taken, the denominator 

of the fraction being 6, and the numerator 1. If 2 of the 

3 1 

parts be taken, -, that is, - of the orange will be taken. If 3 

O u 

3 1 
of the parts be taken, - or - of the oifange will be taken. If 4 

4 2 
of the parts be taken, ^ or « of the orange will b© taken. If 

5 

5 of the parts be taken, - of the orange will be taken. If 

6 of the parts be taken, ^, that is, the whole of the orange, will 
be taken. 
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In considering this case, it is evident that if the denomi- 
nator remains constant the fraction will be larger or smaller, 
according as the numerator is larger or smaller : that if the 
numerator is constant, the fraction is larger when the denomi- 
nator is smaller ; that when the denominator and numerator 
are equal, the fraction is = 1 ; and that the value of a fraction 
is not changed by multiplying or dividing both its terms by 
the same number. 

A proper fraction is one whose numerator is less than its 

3 12 
denominator; as — , — . 

11 o5 

An improper fraction is one whose numerator is either 

5 11 
equal to or greater than its denominator; as -, •^. 

A mixed number consists of a whole num)>er and a fraction ; 

aa If. lOf , 

2 4 
A compound fraction is a fraction of a fraction ; as - of -. 

5 9 

It may be considered as the product of two or more single 

fractions. 

A complex fraction is of the form -^ , -j , -^, -y , &c. 

10 7^ -j\ ^ 

Both proper and improper fractions are called simple, A 

fraction may be considered like a ratio, the numerator being 

12 
the dividend, and the denominator the divisor: thus -77 of an 

6 

orange is the same thing as 2 oranges. 

MULTTPLIOATION AND DIVISION OF FRACTIONS. 

Twice 1 quarter is evidently 2 quarters, that is, 2 x j = 
2 1 

7 or-. 

4 2 

Hence, to multiply a fraction by a number, we multiply its 
numerator, or divide its denominator, by that number. 

Half 1 quarter is evidently 1 eighth, that is - of - = - = 

<• 4 o 

4 
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Half 2 ei^tfas 18 eridenll J 1 eighth, that is,- of -= - = 

4-7- 0»» 

'ELenee, to divide a fncdon hj a immher, we mnltiplj its 
denominator, or divide its nomenUor bj that number. 



A third of 7 is conseqiientl j — 1 
4 lio f 



.^.33 6 

> tJM^*^ 18, — X - = — • 

1^ , «.^. :. .3 _^^ 6 L ^4 3 13 

therefore 2 thirds of 7 most be -— 1 

4 12 / 

Hence, to mnltiplj fractions together, we mnltiplj their 
nnmeratOFB together for a numerator, and their denonunators 
together for a denominator. 

Hence also, since division is the reverse of multiplication, 
to divide one fractaon bj another, we invert the divisor, and 
proceed as in multiplication. 

2 3 6 4 2 12 

Ex, 1. Multiplj g hj 6; g hj yJ 15 hj -; and - bj — . 

3 5 f 

2 ^ 12 3 6 9 M 4 20 2 /2 2 

— y 6=5 — •— y— =s — • ^-^ y — =s • — V —I- ^ — 

6^^ 6'^^7 28'!^ S'j;^'^^ 3' 

4 3 3^ 

i:«, 2. MaWplj ~ bj 2 ; ^j^j-; 12bj-; and-bj-* 

£:*.8. Divide^by8;ibyA; 18 by i?; and |byj-^. 

4 

6 • ^""5 ^ ^""10' 11 • 44 "■// ^ 5 "" 5 * 

2 

3 3 

' 13"" 1 ^ ;?"" 2 ' 8 • 12""^^;?^ ""6' 

2 2 5 

Eay. 4. Divide zby 6; j-^^J^J 16 by-; and- by— . 
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A mvMpU of any number is any number \irhic1i contains it 
exactly : thus, 15 is a multiple of 3, 24 is a multiple of 8. 

The least common multiple of several numbers, is the least 
number which they all will divide without remainder. Thus, 
the least common multiple of 2, 3, 4 and 6, is 1/2. 

BULE. 

To find the least common multiple. 
Cancel those numbers which are factors of any of the others. 
Divide as many as you can of the remaining numbers by 
one of the prime numbers, 2, 3, 5, 7, &c. 

Proceed in a similar manner with the still remaining num- 
bers, until no number will divide any two. 

Multiply all the divisors and all the remaining prime num- 
bers together. 

Ea. 1. Find the least common multiple of 3, 8, 9, 6, 4 and 
28. 

3)?, 8, 9, 6,^, 28 

2 X 2 X 2 X 9 X 7 = 504 L. c. M. 

2)4,9,?, 14 

2, 9, 7 

Ex, 2. What is the least number which can bo divided by 
8, 14,9, 36,49, 98 and 7? 

2)8,;^,53f,36,-^J)f,98,7 

2x2x2x9x49= 3628 l. c. m. 

2)4, 18, 49 



2, 9, 49 



The principle of this rule is, that the least common mul- 
tiple of several numbers is produced by multiplying together 
their simple factors, omitting one of them so long as it is 
contained in any two of the numbers. 

Examples. 

Find the least common multiple of the following numbers : 

1. 3, 4, 6, 8 and 12. Ans. 24. 

2. 4, 18, 12 and 8. Ans. 72. 
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5. 3, 5, 4, 3, 9 and 25. Ans. 900. 
4. Id, 16, 20, 84 and 106. Ans. 480. 

6. 36, 63, 28 and 84. Ans. 252. 

6. 1, 2, 3, 4, 6, 6, 7, 8 and 9. Ans. 2520. 

7. 4, 9, 10, 12 and 18. Ans. 180. 

8. 6. 8, 11, 16 and 20. Ans.2640. 

9. 144, 360 and 864. Ans. 4320. 

10. 10, 16, 14, 18 and 11. Ans. 65440. 

11. 14, 21, 28 and 35. 

12. 7, 9, 12 and 15. 

13. 24, 39, 104 and 376. 

14. 45, 36, 84, 76, 24 and 98. 

A measure of a number is any divisor which divides it mth* 
out remainder : thus, 4 is a measure of 12. 

The greatest common measure of any numbers is the greatest 
that divides them all without remainder : thus, 6 is the great- 
est common measure of 12 and 18 ; 4 is the greatest common 
measure of 12, 16, and 32. 

BULE. 

To find the greatest common measure of two numbers. 

Divide the greater by the less, and that divisor by the re- 
mainder, and so on till nothing remains. The last divisor is 
the greatest common measure. 

Ex. 1. Find the greatest common measure of 45 and 240. 
45) 240 (5 

225 
15) 45 (3 

45 Ans. 15 is the o. o. h. 

This rule depends upon the fact that, if a number measures 
two others, it will also measure their sum, difference, and any 
multiple of each. 
Ea. 2. Find the greatest common measure of 176 and 48. 
48) 176 (3 
144 



32) 48 (1 
32 



16) 32 (2 

32 Ans. 16 =s a. o. h. 
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If there be more than two numbers, find the greatest com- 
mon measure of two of them as above, and then that of that 
common measure and the third number, and so on. 

Ex. 8. Find the greatest common measure of 176, 48, and 
42. As above, the a. o. m. of 176 and 48 is 16. 

16) 42 (2 
32 

10) 16 (1 
10 

6) 10 (1 
6 

1)6(1 
4 

2) 4 (2 

4 

Ans. 2 is the G. c. m. of 176, 48, and 42. 

Examjiles. 

Find the greatest common measure of the following num- 
hers * 

1. 126 and 144. Ans. 18. 

2. 3444 and 3656. Ans. 28. 

3. 14186 and 13667. Ans. 173. 

4. 43365 and 44688. Ans. 147. 

5. 11050 and 35581. 

6. 16, 24, and 140. 

BULE. 

To reduce a fraction to its lowest terms. 

Divide both numerator and denominator by their greatest 
common measure. Or divide them by any numbers in suc- 
cession, which will divide them both without remabider. 

Ex. 1. Reduce ottt^ to its lowest terms. 

0912 
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5184) 6912 (1 
5184 



1728) 5184 (3 
5184 



The a, c. m. is 1728; and, dividing both terms of the frac- 
tion bj it, we have 

5184 3 , 

= - Ans. 

6912 4 

^ 5184 432 36 3 . , "... . , 

Or = — = — = - Ans., where we divide successively 

by 12, 12, and 12. 

825 
£^07. 2. Reduce -rrrz to its lowest terms. 

960 

5 will evidently divide both terms. 

Therefore ^^ = j^ = —Ans., where we divide successively 

by 5 and 3. 

This rule depends upon the principle that the value of a 
fraction is not changed by dividing both its terms by the same 
number. 

Examples. 

Eeduce the following fractions to their lowest terms : 
4 14 48 207 4494 1 2 4 69 107 

^•8' 35' 60' 246^^8904* ^°^- 2 * 5 ' 5 ' 82 '''''^ 2l2 ' 

^ 24 28 435 4968 , 26664 
2. w7.i ;7ri 7T7t;> 77T777 and 



30' 70' 957' 5904 1210788 



. 4 2 5 69 ^22 
Ans. - , — , — , — and — . 
5 5 IV 82 999 



^ 21 56 2560 5665 , 19557 

3- 7TS > flO » Kffarx > gry^A > ^nU 



28 ' 63 ' 5760 ' 5720 ' 156933 ' 
621 320 3444 22288 43365 
738 ' 720 ' 3556 ' 40320 ' 44688 * 
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RULE. 



To reduce an improper fraction to an equivalent whole or 
mixed number. 

Divide the numerator by the denominator ; and write the 
remainder, if any, over the denominator. 

2504 
Ex. 1. Eeduce —^ to a whole or mixed number. 

9) ^60^ 2504 ,^,, , 
/. — ^ = 278| Ans. * 

278§ ^ 

Ex, 2. Eeduce rrrr ^^ ^^ equivalent whole or mixed 

144 

number. 

144) 5184 (36 



432 

5184 

864 ••• 144" 

864 



= 36 Ans. 



1 1 fi 

Ex. 3. Eeduce — r- to a whole or mixed number. 

16 

16) 116 (7 

.-. — = T^^V = H Ans. 

4 

This rule depends upon the fact that the denominator of a 
fraction is the divisor of the numerator. 

Examples. 

Eeduce the following improper fractions to whole or mixed 
numbers equivalent to them : 

, 213 1245 ,4076361 , ^no k«,. ^ omo 
^* TT^ ' "22" ' ^°^ 2019 • ^^^' ^^^' ^^' ^ ^ 
375 203 3797 9960 

^' l3' "F' 29 '* 176 • 

Ans. 28||, 25|, 130^^, and 56il. 

* The sign .*. is used instead of the word therefore* 
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157 59 729 40193 

^' 10"' T' TT' "^^"sir- 

29 354 11500 728164 
3 ' 24"' 397 ' 1283 ' 



BULE. 

To reduce a mixed number to a simple fraction. 

Multiply the whole number by the denominator of the frac- 
tion, add in the numerator, and place the sum over the de- 
nominator. 

Ex. 1. Eeduce 25^ to a simple fraction. 

25 

7 



4 .•. 25^= -— . Ans. 



7 



179 



Ex. 2. Beduce 143^ to a simple fraction. 

143 
29 



1287 

^^^ i.o, 4160 , 
••• 143^ = -— . Ans. 

4147 ^^ 

3 



4150 
This rule is the converse of the preceding one. 

Examples, 

Beduce the following mixed numbers to simple fractions : 

1. 164, S^A' 51^^» an<i ^76|i. 

118 653 8229 , 9767 
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2. 23ii, laai-V. 100^> and ^mU- 

887 2119 6919 397947 

^^"la"' "16"' "69"' ^'*"840r- 

3. 4|, 2^»o, 25^. and 402^,. 

4. 1 11^1^, 202^V. 6"n>%Tr. ««id 1^4. 

< 

BULE. 

To reduce a complex fraction to an equivalent simple one. 

Eeduce, if necessary, each of its terms to a simple fraction; 
then multiply the extremes for a numerator, and the means 
for a denominator. 

Ex. 1. Eeduce t-^ to a simple fraction, 
the numerator 3f «= — -, the denominator lO-f^ = — - 

/.the fraction = — --- 

114 



11 

17x11=1 87= product of extremes, the new numerator, 
114x 5=570=5: product of means, th e new denominator ; 

3# 5 187 , 

• ^ — ^^^ — - Ana 

lOj^j. 114 570 
11 

Ea. 3. Reduce -|-, -i, • , and — - severally to simple 

fractions. 4 5 

9 

5|:""17~68- ^^• 
3 
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[. 




11 






51 
3 ■■ 


2 

^ 3 "" 


44 
" 6 " 


_22 
" 3 


4 


4 






2 








7 
3" 


10 

•al- 


Ans. 




5 


ia 






12 
at"" 


1 

7"" 


36 

' 7* 


Ans. 



Ans. 



3 

This rule depends upon the fact that the denominator of a 
fraction is the division of the numerator. 

mi l** -, n. «■• ^^ 7 _- 3 uO 

Thus, — = 12 ^ 2^ = 12 ^- = 12 X ^ = y. 

This example, and any similar one, may be conveniently 
reduced by multiplying both its terms by the denominator of 
the fractional part of ^e mixed number. 

12 36 
Thus, — = Y» *>' la X 9 = 3^' and 2i X 3 = 7. 

2^x3 = 6 + 1 = 6 + 1 = 7. 

Similai'ly, ^ = — . 

Examples, 
Eeduce the following complex fractions to simple ones. 

1. H, 3| 1 ^^^ l± Ans. H 11, 1 and ??. 
4f If 10 -J 66 ' 21 ' 60 28 

S. 13, 1|I. I and X Ans. H if^! ?I and ^ 
8^ TT i 10^ 752' 4 '35 W 

3. li. «-^. «ii and ^. 

4 i iii 20^ ,408 
-fr* 200' 20 ""* VV' 
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BULE. 



To reduce a compound fraction to a single one. 

Multiply the numerators together for a numerator, and 
the denominators for a denominator. ' Cancel, if possible, 
before multiplying. 

Ex. 1. Eeduce - of g, -^ of — , 33 of l^g, and ^ 

4 25 
of 5 of 75" of 6 seyerally to single fractions. 



9 "* 18 



2 7 _ 14 

3^ 9 ""27- -^''^• 

ix^-1^ Ans 
^ 7 "" 21 ' 

3 

2 2 

33 12 ?? /? 9 

3 3 



Ans. 



5 
? 4 ?^ ?_20 

^ ^ 9 ^ ;?^ ^ 1 ""F ' 

This rule depends upon the fact that a compound fraction is 
ihQ product of two or more single ones. 

Examples, 

Reduce the following compound fractions to equivalent 
single ones. 

1. 50f|. \oi\, i of 6|, and 1 of I of 20. 






2. g of H, y of ^ of |. I of ? of 12i. and ^ of 

224 



Ans. li^^^TT, 5, and J6J. 
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4f 

BULB. 

To reduce frax^tions to others of the same value having one 
common denominator. 

Find the least common multiple of the denominators, and 
then multiply the terms of each Action by such a number as 
will make the denominator the same as the least common 
multiple. 

The multiplier is readily fotmd by dividing the least 
common multiple by the denominator. 

4 7 6 

Ex. 1. Reduce -, ^o" *^^ o ^ equivalent fractions 

having one common denominator. 

3 ) 9, 12, 8 

3, ^, 8 3 X 3 X 8 = 78 L. 0. M. 

4 8 32 r>i I --« rt .. f.. 1 4 8 

9 ^8^72 ' ' tmes; multiply— by g 

12^6'^72' ^^^ ' 6 times; multiply — by j 

8 ^ 9 "^72"' ®'® ^^ "^^^ ^ *^™®''' "^^^P^y T ^y 9" 

32 42 45 . 

• • 72 72 72 

5 14 

Ex, 2. Reduce 6, 24, r-^r- , and ^ of t to fractions of the 

12 3 5 

same value with one common denominator. 

6 11_ ^ i_ 

T' 6 ' 12' ^^^ 16 
3) 1, ?. 12, 15 



4, 5 60 L. G. M. 
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75 



6 
11 

18 ^ 



15 



60 

60 

12 

12 

6_ 

5 

4 

4 






860 
60 

132 
60 
25 
60 
16 
60 



> Ans. 



Ex» 3. Eeduce 11-, ~ , 10, and 24 to other fractions of 

equal value, all having the same denominator. 
7 4 10^ 13^ 

5 4x9x5 = 180. L. 0. M. 



4' 9' 1 



7__ 
4 

■9" 
10^ 

1 
13 

5 





45 




315 


X 


45 




180 


X 


20 
20 


= 


80 
180 


X 


J 80 
180 


=r 


1800 
180 


V 


36 




468 



36 



180 



Ans. 



The following rule would 
apply to examples similar to 
this, viz. : multiply each nu- 
merator by all the other de- 
nominators for a numerator, 
and all the denominators to- 
gether for a denominator. 



These rules depend upon the fact that the value of a frac- 
tion is not changed by multiplying both its terms by the 
same number. 

Fractions must have a common denominator before we can 
add, subtract, or compare them. 

Examples, 

Beduce the following fractions to others equal to them, and 
having a common denominator. 



1. - , — and — . 
3' 4 12 

^ 3 ^ :, 3 

^•8' 5^*r2- 



Ans. ~, 



9 ^ 5 
— r and — . 
12 12 

45 96 , 30 

^^'•120' 120^^ 12b- 

E 2 
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6 8 7 ,13 900 1120 735 ^1092 

^'7' 9' 12"'^15- ^•1260' 1260' 1260 ""^ 1260 • 

.4 .396 1265 1575 

4. ~ , 24 and S^S' Ans. — , and 

5 ' ^ " 495 • 495 495 * 

^ 3 9 17 ,25 ^ 36 64 68 ,75 

^•7' 14' 21"^^ 25 ^-84' 84' 84"*^84- 

6. li 7.4iand6i. Ans.^. Ji, ^ and I^. 

^24. ^1 9-f^ ,,^,. ^ 12 297 400 

7. ^, 8 -, ^ V and 1644. Ans. ^ , -;r^ , -;rr • 

7 • 4 ' 9 X -^ " 36 ' 36 ' 36 

, 610 

o 3 ^2 ^5 -3 ^5 ^3 

8. - of- of- and- of— of - . 
7 3 8 4 7 5 

9. i of 2i, 11, ^and6f 

10. —|, iof|of6,5andjof2. 

11 A 1 -?. A ^ 

"• 80 ' 25 ' 50 ^""^ 100 • 

RULE. 

To reduce a fraction or quantity from one name to another 
without changing its value. 

Multiply or divide as in Eeduction. 

5 
Ex, 1. Eeduce ^jr ^ to the fraction of a penny. 

Here we must multiply. 

£L^k^l^^^^. Ans. 

^^ 11 7 

7 
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Ex, 2. Beduce - inch to the fraction of a yard. 
Here we must divide. 

Ex. 3. Express j- Eng. ells by the fraction of a yard. 
Here we must multiply and divide, 

2 

Ea. 4. Express A^d. hj a fraction of a half-crown. 

i^d. =s ^d,, and 1 half-crown =: 30i. 
3 

10 
E^» 5. Reduce 9 oz. 2^ dr. to the fraction of a lb. avoirdupois. 

OS. dr. 4 

9 * 2f /? 

16 ;?? 

— ;P5^^ 4 , 

146 — = - lb. Ans, 

7 7 X ;? X ;? ^ 



1024 sevenths of a dram. 



? ? 



1 3 

1. Reduce •—:r £ to the fraction of a penny. Ans. --d. 

320 4 

4 

2. Reduce ^ dwt. to the fraction of a pound Troy. 

An8.^1b. 

3. Reduce -^ ^lon of wine to the fraction of a hhd. 

13 

Aos. ii hhd. 
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, 4233600 -^ . . ^. 

4. — — — second to the fraction of a week. 
71 

Ans. -- week. 
71 

1 4 

6. What part of alb. avoirdapois is -j^ cwt ? Ans. - lb. 

140 6 

2 5 

6. What fraction of a yard is ^ Eng. ell? Ans. ^jd. 

O 

7 

7. Reduce 3^ cr. to the fraction of a guinea. Ans. - guin. 

9 

8. What part of 6«. 9d, is 2«. 34 ? Ans. — . 

109 
9. Eeduce 4«. 6^i. to the fraction of a pound. Ans. j^£- 

480 

10. Beduce 3 roods 32 perches to the fraction of an acre. 

Am. J-^ acre. 
20 

11. Eeduce - shilling to the fraction of 2i. 

2 

12. Eeduce - of 7^(2. to the fraction of a half-crown. 

o 

13. What part of 13«. 4i. is j of 6«. 8i. ? 

14. Eeduce - tun to the fraction of a gallon. 



15. Eeduce 4 bush. 2^ pecks of com to the fraction of a 
quarter. 

16. Eeduce 6^(2. to the fraction of a half-soyereign. 
18. 5^ square inches to the fraction of a square yard. 
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19. What fraction of a pipe of wine is 6 gal. IJ qt. 
20 Beduce - guinea to the fraction of 4«. 6d. 



To find the value of a fraction of given name. 
Multiply the numerator hy as many of the lower name as 
make one of the higher, and divide hy the denominator. 

Ex, 1. Find the value of - shillii^. 

5 
13 

8)60 



7 4 
4 

8)16 



2i. Ans. 7id. 
3 

Orthus,^xf«^^=7K 
2 



Ex. 2. Find the value of ^£, 

121 
20 

32^0 ) 242,0 ( 7 
224 

18 
12 



32)216(6 Ans. 7«. 6fi. 
192 

24 
4 



32)96(3 
96 
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Examples. 
1. Find the integral value of - shilling, and of- cwt. 

5 9 

Ans. 9id. |f., and 3 qr. 8^ lb. 

8 29 

2 What is the value of - lb. Troy, and of r^ crown. 

Ans. 7 oz. 4 dwt., and 4Jd. ^ f. 

3. Find the value of — JB and - ton. 

4u o 

Ans. 8». 6(f. and 12 cwt. 2 qr. 

15 12 

4. Find the value of rrr quarter of com, and - of - jff. 

32 4 7 

Ans. 3 bush. 3 pk., and Is. 64^d, 

B. ]^ day, and ? mile. 
450 ^' 7 

Ans. 6 hours 48 m. 48 sec, and 3 fur. 17 po. 2 ft. 4f in. 

2 4 

6. —-tun, and — - of li Eng. ell. 
15 Ip 

Ans. 83 gal. 2 qt. 0| pt, and 1 qr. 2 nl. 

2 4 

7. —oii weeks, and ^ of 2 guineas. 

Ans. 3 da. 17hr. 36 m., and £2 16*. 

1 3 

- of 3 J tuns, and - 

Ans. 220 gal. 2 qts., and 2 qr. 16 lb. 



8. - of 3 J tuns, and - of 1 J cwt. 



HISCELLAKEOnS. 

1. Find the l. c. m. of 3, 4, 12 and 20; also of 2, 9, 12 
and 8. 

« -D J X ^1. • • 1 X r 18 720 48 

2. Reduce to their simplest form — , j^, 500 »*^^ 

3450 
18450 • 
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3 3 7 

3. Reduce to the least common denominator tr » ~ and tt > 

3 5 11 

also - of 8J, 4| and - ; also -^ , j^ , ^ and 9; and also 

4 1 6 

^of g,7jand ^. 

7 5 

4. Reduce 7rr£ to the fraction of ft penny; —yd. to the 

loU XL 

250 
fraction of an inch ; ^ &r thing to the fraction of a shilling; 

and 7\d, to the fraction of 12a. 6t/. 

5 4 2 12 

6. Find the integral value of -r^£; - crown; 7: of — of 

° 16 7 9 5 

7 6 2 

60 yds^ cloth ; ^g ton ; g dwt. ; and ^ of 2i cwt. 

A (% 11 

6. Reduce -. - and ttt to the least common denominator; 
9 • 8 12 

r~r to its lowest terms ; ^^r- pipe to the fraction of a gallon; 
580 oO 

7 
and Tg" Bcdle to its integral value. 

ADDITION OF FRACTIONS. 

BULE. 

Reduce them when necessary, to simple fractions, to the 
same name, and to the least common denominator, add the 
numerators, and place their sum over the common de- 
nominator. 

2 4 
Ea;, 1. Add together t and r . 

2 4 6 
Here no reduction heing necessary, ^+^=^=^1} Ans. 

4 1 
Ex. 2. Find the sum of Sf , 6, and ^ of ^. 

3 "^ 1 "^ 21 ■" 

77_ 106 ^4 18? _^ 

21 ■*" 21 "*" 21 "" 21 "" 7 ~ ^* ^^' 

a 8 



8S 
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2 5 3 

Ex. 3. Add together q£, r «. and gd. 



2 2 20 ;:2f 



6*' 
3 



2 

^^ 1 



= lOrf. 
8 



>■ = 170|</. =B 14«. 2f </. 

=s U*. 2j(f. I/. Ans. 



Examples of this kind may also be worked thus : 

£ *. d. 

2 5 8 

20 12 4 



3) 40 



13-1 
12 



6) 60 
10 



8) 12 



i4«ii 



3) 12 



• 3^ 



13«. 4flf., .'. ««. aa lOrf. .". Q^* = IJ/- 



6*- 
3 



= lOrf. 



irf. i/. 



145. ^id.if. Ans. 

4 2 

Eo!, 4. Find the sum of tj cwt.; -r- of 1| qr.; and 7| lb. 

16 

T 4 20 4 4 ^/^ ^ 

jjcwt. = J s= Qg S5= ^cwt. = y X "Y' = 64 lb. 
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6a 



2 ^ ^ 2 11 11 11 28 308 „ 



7|lb. 



8 



,-. 64 + 20^ + 7| = 91*+Tr^ + ;= = 91 + 



= 7+ lb. 
6i5 15 
105 ■*■ 105"^ 
QlTVylb. = 3 qrs. '^-^ji^lh, Ans. 

3 5 4 19 

Ex, 5. Add together j^, j^, j^ and ^' 

2) 16, 12, 15, 40 

2) 8, 6, 15, 20 /. 2 X 2 X 5 X 4 X 8 = 240 l. o. m. 

5) 4, ^, 15, 10 



4, 8, ^ 

240 H- 16 « 15 .• 



16 ^ 15"" 240 



240 ^ 12 = 20 
240^15 = 16 
240 ^ 40 = 6 



_5_ 20^ 
12 ^ 20 



100 
240 
64 



15 ^ 16 "■ 240 
19_ ^_114 

40 ^ 6 240 J 



323 
'240 



63 
1 540 Ans. 



The reason of this rule is obyioufl from what has been 
said before. 



ExaimpUs. 
Find the sum of the follovring fractions : 

^' 10 "^ 10* 

^. 13* + H- 
3 2 2 

^' 4 "^ 7 "*" 5 • 



Ans. 1}. 
Ans. 17|^. 

Ans. 1^. 



* It 18 frequently convenient to take the sum of the integral parts, and 
aQnex th^t of Ihp fractional parts, as in this instance. 
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4. Si + J of 6i + 4^ + 5. Ans. 16||. 

6 1 

6. 4J + g-+ ^ of 1^. Ans. 6J. ^ 

2 5 3 

®- 5 + 8 + 7 • ^^- ^ilJ- 

7. H + jj"+ 4f . Ans. 8||f . 

q ' 1 ^ ft 

8. ^ of 19 + g of g + g of 13. Ans. 21^^. 

9. -= — h TT-+ -T-. Ans. 2J. 

7 1-J i-^i « 

5 3 5 

10. g je + Q*. + ^<f. Ans. 11*. ^d. -^f. 

11. ^Ib. troy +goz. Ans. 2oz. lOdwt. 12gr. 

12. g of 3 Eng. ells 4- 3 of 1 J yard. 

Ans. 2 Eng. ells 4 qrs. 0| nls. 
4 7 8 13 7 

^^' 5"*"T0+T5' ^°^ 6+8 + l()' 

2 13 4 

14. 5i + 2i + 7;and 3 ofg +g ofg- 

3 . « 1 7 „ 1 

15. yof 3| + ^of 6^; and Yf + 2f + 3 0f2f + 4. 

5 31 2J 11 15 , ] 

1^^ 2i+7+21'«^d24 + 28+^« + ^^- ^ 

1 11 5 2' 

17. T hour + 7 wk. + 3 day; and jT-mile + ^ yard + 

-^ foot. 

5 4 7 2 1 

18. J2"cwt. + gton; and j^s. + g^^. +3^- 
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19. g of f 2 6*. + 3 of 2 of £30 8*. ; and ^ of £17 17«. 6d. 

+ g of If £ -h g crown. 

4 3 3 

20. g of 3a. Ir. SOp. + gacre + J of 3r. 15p.; and 

2,,, 3 5 

= hhd. + 7 tun + ^ pipe. 



SUBTRACTION OF FRACTIOI^tS. 

BULE. 

Reduce them as in Addition, subtract the less numerator 
from the greater, and place the difference over the common 
denominator. 

8 3 8 8 5 

Ea. 1. From tt take tT* TT — TT'^ TT*^®* 

JSx. 2. From 3^ take j of SJ. 

«. 3 ^' 19 3 ^7 19 7 

76 35_41 

20 ""20 ^20 = ^^ ^"^^ 

3 3 

Ea.3. Subtract 3«. from 3£. 

o o 

5 6 

3 
3 3 r? _ 9 

-». =-XY = 5rf.= 4^- 

difF. ss 7<. l|<i. Alia. 
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£ 8, 

Or thus, 3 8 

20 12 

8) 60 8) 36 

7 > 4 ^^ 4irf, 

12 

8) 48 

6 
/. |£ = 78. 6d. 

g«. =s 4^(1. 

7s. Hd. Ans. 

The reason of this rule is obyious from what has been said 
before. 

Examples, 

Find the difference of the foUomng fractions : 

^- 12-12^ ^^^*""8^^8- • A^«- 3"^^^^- 

2. ?-^;and3i-.fof^. Ans. |and3,V 

1 11 f% 

3. 1 —J of li; and 360— —. Ans. g and 359-^. 

4. i of 72 - ^ of 15 ; and 173 ^ 7|, ^^^ 47^ and 0^. 
5 3 

K T.. ^ ,. t ^ 1 6 3 13 7 11 . 4 

5. Find the value of --g+--_+^+- . Ans. - . 

- 3 16 4 2 , 8 A 13^ 

6. ——————4-—— 1 -I ^^ , iins* _ ^_ • 

2 81 9^3 ^27 162 

7. Required the difference of - of ^ and ^ of 7i ; and of 
~ of -^ and ~ of 15t. Ans. 4^1 and 7. 

5 4^ 11 
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Q 3 7 

8. - of 5 guineas — j of ^£. Ans. £,% 18». U. 

-7353 
I0.|of4f-|of^;andlll-^. 

Q Q Q Q 

11. - crown + - guinea + ^ of 7«. M. — jof 3rf. 

8 5 

12. g league — - of a quarter of a mile. 

4 3 

13. Q bushel — ^ gallon. 

14. What number is that to which if you add^ of 9f the 
sum will be 81 ? 



The following method is convenient, when applicable. 
From 12 take 4f . 

12 \ ^ . „ , 2 
4| Practically thus ; - from I cannot, borrow 1 , 

r:L, .. 3 2, 3., .1 , 1 



Ans. 7^ 



that is- , - from - there remains - , set down - 

O O O o 3 

and carry I, 1 and'4 are 5, 5 from 12 there re- 
main 7, set down 7. 

From 4J take 1| . 

4J\ 2 1 

l^ Practically thus ; v from ^ I cannot, borrow 1, 

— r 6 2 6 3 

Ans. 2| that i* 7 » r from - there remain t , which added 

""'' 1 4 4 

to ^ above = 7 . set down - and carry I, 1 and 

1 are 2, 2 from 4 there remain 2, set down 2. 
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MULTIPLICATION OP FRACTIONS. 

BULE. 

Reduce them to simple fractions, then muUiplj the nume- 
rators together for a numerator, and the denominators for a 
denominator. Cancel, if possible, before multiplying. 

1 1 

— X — = — Ans. 

/? ;? 9 
3 3 

2 
Ex. 3. Multiply ^ of 2| by ^ . 

? 
50f 3f X8f = |x^X^ = 2 Ans. 

? 
The principle of this rule has been already expliuned. 

Exampies, 
Find the product of the following fractions : 

14 9 ^ 22 35 , 21 ^ 10 

^•16^10'^* 85 ^83- ^•25^°^21- 

392 45 ,5 28 

^- 675 ^ 42' ""^8 ^ ^^'' ^''^' 45 ""^ ^^^' 

K Q ft 

3. 20f% X 4J; 9 X jofgof^. Ans. 100 and 2f f • 

9 20 4 * 1 1 

6. -ofyofjjOfiJ x5; and^of 8| x jo^'Ti- 
6. - X 24, and— x gOf 1^. 
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7. Multiply £2 16^. Sd. by g ; and 4 ft. 9 in. by 2f . 

8. Multiply 3 ft. 4 in. by 2 ft. 9 in., and express the product 
in square feet. 

3 ft. 4 in. = 3^4^ ft. = 3i = -g- 

2ft.9in. 5B2/jft. = 2|=;:H 

6 

Xf^ 11 56 ^, i. . . 

^ X -T == "g" = = ^6 square feet. Ans. 

2 

9. Multiply 4 ft. 3 in. by 8 ft. 8 in., and express the product 
in square feet. 

DIVISION OF FEACTIONS. 

RULE. 

, Invert the divisor, and proceed as in Multiplication. 

5 4 

Ex, 1. Divide 777 by 7^ . 

12 •' 15 

5 

5 4 5 ;? 25 . ^ 

12 • 15 ""/^^f ^ 4 "~ 16 "■ ^^ ^°®' 
4 

The reciprocal of any number is unity divided by that num- 
ber ; thus the reciprocal of 8 is ^ . 

4 15 . . . 
The divisor rr, being inverted, becomes -7-, which is its 

ID 4 

reciprocal. 

Ex, 2. Divide r^: of SJ by -of- . 

/«<« 9 

22 * ~ ;?)? ~ 4 ~ 8 

6 9 a^tfs 

3 
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21 1 21 3 63 
•*• T "^ 3 "^ T ^ I '^ T" ^* Ans. 
The principle of this rule has been already explained. 

Exam][de8, 

1. Divide Y^ by —5 "^d — by — . Ans. ^ andlJ^. 

20 5 

2. o^-r-S; and 97-7-54. Ans. -^ and 17f|. 

4 
1 5 12 5 ^ 7 , 

3. ^sQ-^^^u-' *"* Sj-^S- ^^' 16^^ ^i^- 

3 
2 3 2 9 8 3 

^' fo^'2'"^3"^^ir^'i'^^^^"^^^'^^"*^'^®^*4' 

5. Divide 1«. 4jrf. ^/. by g of 1^. Ans. 6irf. ^f. 

6. yf-^p 5^-^ 6; 18 -f-^ and ^^-of g. 

7. What part of 48 is -^ ? 

^ 12 

7 

8. Divide 15 a. 2 r. lOp. by — ; and find how many times 

£.7 Us. Qd. is contained in £21 17a. 9d. 

(2+^)^(3 + ^) 

9. Exhibit ; in its simplest form. 

PROPORTION OF FRACTIONS. 

KULE. 

Proceed as in ordinary Proportion : that is, 

Let the third term be like the answer ; 

Let the first and second be of the same name ; 

Multiply the reciprocal of the 1st by the 2nd and 3rd. 
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To determine the middle term, reduce, if necessftry, the 1st 
and dnd to a common denominator. 

7 5 

Ea. 1. If TT £ be paid for - gallon of wine, what will 

I/O O 

- tun cost ? 
o 

gal. tun. £ 
6 1^ 

8 ' 6 ' *• 12 

1 1 252 ,^ „ 

gtun = gX — = 42gall. 

gal. gaL £ 

5 42 2. 
8 • 1 • ' 76 
2 14 

|x^x-4=4^=*39|=Je89 4*. An8. 

I /Jfi 

Ex. 2. If — guinea be charged for conveying 2 J tons 
2^(^ miles, what must be paid for 1 cwt. 6 miles ? 



tons. 

H 


cwt. 
: 1 : 


gmneft. 
3 

• 40 


m. 


m. 




2t% 


: 5 




tons. 

5 
or,-: 


tons. 

1 

20 


guinea. 
3 

• 40 


m. 


m. 




29 

4 


5 




10 ' 


1 




3 


3 


cniin. = 



6 
^ ;r0 1 |5 3 _ 3 3x21x^x^ ._ 

9^29^?p'^l'^40-~1160^'^-"' Jm^ •^~ 

m 

378 ^ 1 ^ 88 . . 146 

— f, a:-'a, f. Ans. 

145-^ 2 145*^ 
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Ex. 3. A post has one-fourth of its length in the mud, 
one-third in the water, and ten feet above the water; find its 
whole length. 

Let its whole length be represented by unity, that is, by 1. 

1+1 8+*=^=thepartinmudaadw.ter. 

4 o 1/2 1/2 12 

.*. 1 — T~-= Tq "To"" To" ~ ^ above vater. 

— . : 1 : : 10 feet 



?^x^=84feet. Ans. 

Ex, 4. A, B, and G can perform a piece of work in 12 
hours; A and B can do it in 16 hours, and A and C in 
18 hours: what part of the work can B and C do in O-i}^ hours? 

Since A and B can do the whole in IQ hours, 

.*. A and B can do --^ in 1 hour; 

Id 

12 3 
.*. A and B can do -^ or - in 12 hours, 

lo 4 

4 

but A, B and C can do the whole, that is, 1 or - in 12 hours, 

4 

^ ^ 3 1 . ,^^ 
.*. C can do 7 — 7 = 7 VOL 12 hours, 
4 4 4 

.*. C can do the whole in 48 hours. 
Again, A and C can do — in 1 hour, 

••. A and C can do —- or - in 48 hours, 

lo u 

/. r — 1 = o — Q = Q = part A can do m 48 hours, 

15 5 
.*. J of - = — s= part A can do in 12 hours, 



or, 
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and since A, B and C can do the whole in 12 hours, 

/. B and C can do 1 —--- = --—-—- = —- m 12 hours. 

12 12 1<« 12 

hrs. hrs. work. 

7 
Now, 12 : 9| : : --- 

12 64 7 

__^ • • * 

T • T • • 12 

4 

J2^J^ ^ = 9 work. Ans. 
3 3 

9 3 

1. If — yard cost - £, how much may be bought for 

|£? An8.|yd. 

2. If X of a ship cost £1840, what must --- of it be sold 

o o2 

for to gain £20? Ans. £ 1553 6«. Sd. 

3. How many yards of carpet, 2} feet wide, will cover 
a floor 1 8f feet broad and 23^ feet long ? Ans. 183 f^ yds. 

4. How many Spanish dollars, each worth 41|t/. sterling, 
are equivalent to £74 9«. Qd. sterling? Ans. 432 dollars. 

5. How much in length, that is 7-/^^ inches broad, will 
make a square foot ? Ans. ^Oj^? inches. 

6. If the carriage of 60cwt., 20 miles, cost £14^, what 
weight ought to be carried 30 miles for £5^? Ans. 15 cwt. 

7. If £100 in 12 months gain £5^ interest, what principal 
will gain £3| interest in 9 months? Ans. £85 lis, d^d. \f. 

8. If £131 g&^^ ^l-iV ^ ^ months, in what time will 
£2-]^ be gained by £50? Ans. 9 months. 

9. If 9 students spend £\0\ in 18 days, how much will 
20 students spend at the same rate in 30 days ? 

10. If a penny loaf weigh 7oz., when a bushel of wheat 
costs 5^«., what is the bushel worth when a penny loaf 
weij^ 2|oz.? 
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11. A can dig a potato field in 3 days, and B in 3 ; in 
what time can A and B together dig it? 

12. A can do a piece of work in 7| days, and B in 8| ; in 
what time can both together do it? 

13. A tank is filled by 3 pipes, in 4, 8^, and 15 hours re- 
spectively ; in what time will they all together fill it? 

14. If A in 2 days can do as much as C in 3 days, and B 
in 5 days as much as C in 4 days, what time will B require 
to execute a piece of work which A can accomplish in 
6 weeks ? 

15. After detaching ^ and afterwards ^ofan army, the 

general had 1350 men left; what was his original force? 

16. A and B can do a piece of work in 18 days, A and 
C in 12, and B and C in 9 ; find the time in which A, B and 
C together can do it. 

17. If -^ of an estate be left by a gentleman to his 

daughter, and the remainder to his son, and if the difference 
of their fortunes be ^5250, find the value of the estate. 

18. If a person spend - of his income in board and lodging, 

y 

~ in clothes, and save £60 a year, what is his annual income ? 

What is a fraction? Define and explain the following 
terms: denominator, numerator, proper fraction, improper 
fraction, mixed number, compound fraction, complex fraction, 
simple fraction. By what two operations may the multiplica- 
tion of a fraction by a whole number be performed ? By what 
two operations may the division of a fraction by a whole num- 
ber be performed ? What effect is produced upon the value 
of a fraction by multiplying or dividing both its terms by 
the same number? Define and explain the terms measure, 
common measure, greatest common measure, multiple, com- 
mon multiple, least common multiple. What kind of frac- 
tion i83 of -~? 4f ? ^? ij? and ^? What is the a. o. m. 

o l/i o 1^ 

16 25 19 

of xrr , of — , and of ^ ? What is the l. c. m. of 2, 6, and 8? 

of 4, 6, and 10 ? of 2, 3, and 6 ? What is the object of find- 
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6 8 
ing the g. c. m. ? Reduce to their lowest terms Tq . tt; . 

14 24 50 40 

42 ' 36 ' 1000 * ^^ 56 * "^^^^ ^ '^^ ^"^^^^^ ^^ reducing 

fractions to a common denominator ? Keduce ^ and ^ to a 

common denominator ; also 7 and ^ » also ttt , 7 , and rr= . 

4 9 10 ID 

What sign may he substituted in a compound fraction for the 

word off What do you imderstand by cancelling? Reduce 

2 3 14 3 

to single fractions « of 7 , 7 of - , and 7 of 10. On what 

o 4 5 o 4 

principle does the rule for reducing fractions to a common de- 

4 1 

nominator depend ? What is the reciprocal of -? of 10 ? of - ? 

_ 2 1 3 

and of 6 ? Which is the greatest « , 7: » ®^ r ** What is the 

o 2 5 

nearest whole number to 4^ ? to 6| ? to 20-J^ ? Name se- 

K 11 

vend fractions each equal to — . What part of — is zjrr ? 

What part of TTwjis T75J^7:• Reduce to their lowest terms 

10 ' 100 * 100 • 

DECIMALS. 

A decimal is a fraction whose denominator is 10, or 100, 
or 1000, &c., and whose numerator consists of as many figures 
as there are ciphers in the denominator. 

Instead of writing the denominator, a point is placed on the 

left of the numerator. 

i» 

Thus the fraction — is written '6 



100 
47 



„ -25 
„ -047 



1000 
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The notation adopted for ordinary numbers may be ex- 
tended to decimals. 

Thus 111-11 =1 hundred + 1 ten + 1 unit + 1 tenth -f 
1 hundreth. 

27-403=2 tens + 7 units + 4 tenths + hundredths 
+ 3 thousandths. 

Ciphers on the right of decimals make no alteration in their 

7 70 7 

value; for '^ = j^, '70 = — = -, &c. 

Ciphers on the left diminish the value in a ten-fold degree; 
for.3=.A,.03=:A,&c. 

ADDITION OF DECIMALS. 

EULE. 

Place the numbers so that the decimal points may be exactly 
under each other. 
Ex. Add together 4-87, -004, 278-6, 48, and 32-9874. 

4-87 
•004 
278-6 
48- 
82-9874 



364-4614 Ans. 



This rule is the same in principle as that of addition of 
common numbers. 

Ea/Umples4 

Add together the following quantities : — 

1. 6741-683, -0154967, -0003872, 100-7259, 531-6741, 
and 1569-004. Ans. 8943-0028839. 

2. 50-6715, 9-873021, 7000-59, -003268, 5439-005, and 
1989-35. Ans. 14489492789. 

3. 9965-321, 67345-28, -35041, 3695008, -000953, and 
•876549.- Ans. 81006-836912. 

4. 7549-8, 597-699, 8754-6, 989769, 675-00001, and 
39-9. Ans. 18606-76801. 

6. 3214-066, 39-9064, 5987320, 9875936, -696734, and 
60754-9. 



I 
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6. 96-001, -3615, 001, 5948% 7669-67, 987676, and 
8'999. 

T. '987654-3978, 9888741-004, 366009, -058754, 
6950-3877, 9-889766759. 

8. 9-9, 87660-0864, 96-06, 78964-223, 964300095, 
5-439998. 

In the last example the points placed over some of the 
figures indicate that these figures, and any between them, must 

be repeated ; thus -9 = -9999 &c. to infinity, -0864 = 

'0854864864 &c., -06 = -060606 &c., -223 = 223333 &c. 
In general these need not be carried farther than to six places 
from the decimal point. 

SUBTRACTION OF DECIMALS. 

BULE. 

Place the less number under the greater, so that the deci- 
mal points may be exactly under each other. 

Ex, Take 143-4682 from 843127. 

8431-27 
143-4682 



8287-8018 Ans. 



This rule is the same in principle as that of subtraction of 
common numbers. 

EcBtunpies, 

1. Take 50664-012 from 86509001. Ans. 35864-989. 

2. Take 23667-0056 from 24678-0079. Ans. 11110023. 

3. Take 1325059 from 56498-561. Ans. 55173-502. 

4. Take 7563210-0034 from 9506745-32159. 

Ans. 1943536-31819. 
6. Take 804667-06932 from 643976-6789. 

6. Take 95 000678 from 789006. 

7. Take 650-398749 from 1009-39005. 

8. Take 854036-596 from 999887-506. 



F 



1 
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MULTIPLICATION OF DECIMALS. 

RULE. 

Multiply as in whole numbers. 

Point off from the right of the product as many figures as 
there are decimal places in both factors. 

JE?«r. 1. Multiply 4i)108 by X-43. 

4a-108 
1-42 



84216 
168432 
42108 



69-79336 product. 

Proof by fractious. 
42108 X 1-42 « 
,^108 42 42108 142 

1000 ^ 100 1000 ^ 100 

5979336 ,^79336 ,,,,„,« 

looooo =- ^^iooooo = ''-'''''' 

Here there are 5 decimal places in the two. factors, namely, 
8 in the multiplicand, and 2 in the multiplier ; therefore we 
mark off 5 from the right of the product. 

Ex. 2. Multiply -000434 by 50510. 

•000434 
50510 



4340 
2170 
2170 



21-921340 product. 



Here there are 6 decimal places in the multiplicand and 
none in the multiplier, therefore we point off 6. 
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Ex. 3. Multiply 064 by -OOSS- 

•064 
•0085 



320 
512 



•0005440 product. 



Here there axe 7 decimal figures in the two ftustors, and 
having only 4 figures in the product, we prefix 3 ciphers to 
make up the deficiency. 

Examples, 
Find the product of the following quantities. 

1. 503*52 X '005, and prove it by fractions. 

Ans. 2*5176 

2. 3'76421 X 5-006. Ans. 18-83987105'. 
8. -00049 X '02, and prove it by fractions. 

Ans. -0000098. 

4. 560-3256 x -56003. Ans. 313-799145768. 

5. 34*00096 X 4-369. Ans. 148-55019424. 

6. 79654-86 x 2106. 

7. 4-096085 x -0009. 

8. '97568 X -005888. 

9. 87650001 X 4'8501. 
10. -900566 X -0509. 

DIVISION OF DECIMALS. 

BULE. 

Divide as in whole numbers, attaching decimal ciphers 
to the dividend when necessary. There must always be at 
least as many decimal figures in the dividend as in the 
divisor. 

Point off from the right of the quotient as many decimal 
places as those in the dividend exceed those in the divisor. 

Ex. 1. Divide X-44 by -012. 

•012)1-440 

. 
120 Ans. 

f2 
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Proof by fractions. 

44 13 
1-44 -f- -012 = It— -7- 



100 • 1000 
12 

100 • 1000 "" /rpp p, "^ 

Ex. 2. Divide 61-84 by 36 

3-6) 51-84 (14-4 
36 

158 
144 



144 
144 



When the division will not terminate, carry it on, in gene- 
ral, until there will be 6 or 6 decimal figures in the quotient. 

"Examples. 

Ex. I. Divide -08289 by -03; and 71-864 by -00013. 

Ans. 2-763, and 562800. 

2. 17000 -r- 13-76 ; and 2-975984 ^ 32-56. 

Ans. 1236-36, and 0914. 

3. 66-25 -T- -0045 ; and 5-43968 ^ 35-6. 

Ans. 12500, and -1528. 

4. 48 -T- -04 ; 12 -r- 1728; and 4-93397 -r- 'Oil ; proving 
the first by fractions. 

6. 90-9 ^ -045; 101-6064 -r- '1008; and 1-96 ^ 4-2; 
proving the first by fraxjtions. 

REDUCTION OF DECIMALS. 
To reduce a common fraction to a decimal fraction. 

RULE. 

Affix decimal ciphers to the numerator, and divide by the 

denominator. 

3 2 1 7 

Ex. Reducer - , - , —j , and— severally to decimals. 
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- = — - — = '375, a terminating decimal. 
8 o 

a 2-0000 ^^^^ , ^ • J . 1 

— — ^ — . ss •2223 &c. = -2, arecurnng decimal. 

1 1-0000 • • 

—- = — — — = -0909 &c. = '09, a recurring decimal. 

J— = — -- — = 'SSSSS &c. = -583, a mixed recurring de- 
cimal. 

Examples. 

Eeduce the following fractions to decimals. 
1. ^ . J , I , ^ , and ^1^. Ans. -5, -25, -75, -4 and -006. 
^ 13 17 11 ^7 

Q orin — 

16' 1250' 12' 63' 9* 

Ans. -8125, -0136, -083, 015873, and 7. 

^' 50' 110' 128' 8' 81' 99* 
^1032^^ 156 

36' 11' 8' 75' 300'^ 999* 

To reduce a quantity to an equivalent decimal of higher 
name. 

BULE. 

Place the parts one under another, and opposite to them 
the numhers which will reduce them to the next higher name. 

Ex, 1. Eeduce Is. 6id, to the decimal of a pound. 

Proof by contrary process. 
£ 

•0739583 
20 



4 


300 


12 


5-75000 


20 


1-47916 



•0739583 £. Ans. s. 1-4791666 

12 



d, 5-7499999 
4 

/. 2-9999999 
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Ex. 2. Beduce 3 qrs. 2 nls. to the decimal of an Eng. ell, 
and ^d. ^f, to the decimal of half a crown. 

Proof. 



4 
5 



2-0 ^' ^^^ 5 
8-6 -7 4 
5 12 



•7 Eng. eU — 5 

qr. 3-5 
4 



Proof. 

Orown. 
40 011666 
a-8 60 
•70 

•0588 -699909 

4 



•0116 



/. 2-799999 



nl. 20 5 



8-999999 



Examples. To be proved by contrary process. 

1. Beduce Ss. Hd. to the decimal of a pound, and 1 qr. 
14 lb. to the decimal of a cwt. 

Ans. -165625 £., and -375 cwt. 

2. Beduce i^d. to the decimal of a crown, and 7 oz. 4 dwt. 
to the decimal of a pound Troy. 

Ans. -075 cr. and -6 lb. Troy. 

3. Beduce 4 days 1 hour 7^ minutes to the decimal of a 
week, and 3 bushels 1 peck to the decimal of a quarter. 

4. Beduce 12«. 4fc2. to the decimal of 10^., and 800 yards 
to the decimal of a mile. 

5. Find the integral value of '5675Z., and of '953125 mile, 
and prove each operation. 

Ans. lis. 4^(2., and 7 fur. 25 p. 

6. Find the integral value of -61 of a pipe of wine ; and of 
-625 of a shilling ; and prove each operation. 

Ans. 1 hhd. 13 gal. 3 qt. ; and 7^. 

PBOPOBTION OF DECIMALS. 

Ex. 1. If a person pay - £ for * 6 of an Eng. ell, what must 

g 
he pay for rr; o^ a yard. 

6 ^ 5000 ^«. „ « -r, 1, 6x5 -30 

r^ Jg = —3- 5= ^625 £, -6 Eng. ell = — —- = ■— = -76 

o o 4 4 

yard. 
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yd. yd. £, 

•75 : -9 :: -625 

•9 



•75)-5625(-75£ 
5S5 20 



975 15'00s. Aub. 155. 
375 



Work out the examples in Proportion of Fractions by deci- 
mals. 

What is the difference between a common or vulgar frac: 
lion and a decimal fraction ? 

What decimals are equal to ^, \, |, ^, ^, ^? What common 

fractions are equal to -4, -45, '06, -016, 2*2, 1001, -6? What 
effect have ciphers on the right of a decimal? On the left? 

Ex, 1. Express as a decimal fraction 13+3 thousands 
+ 5 millionths. 

2. Express as a vulgar fraction 7002707. 

Perform the following operations, and give all fractional 
answers in their lowest terms. 

3. -10000123 + 81-1 + 117-154 + 2343»008-92-2624123. 

4. -013 X 1-6 X -007 X 8-05. 

5. 1 -5- '01 3 to 3 places of decimals. 

6. Eeduce *136 to a vulgar fraction. 

^- 2 ■^3"^ 8 + 12' 

2 
8. - X 1| X 4i X25- X 2f. 

10. -^^ of518?. 10«. 
54 

2 2J 

11. Multiply Sj^^ by 15^; divide ^l)y-#, and subtract 

the last of these results from the first. 

12. Heduce 3 qrs. 21 lb. to the decimal of a cwt., and ^ 
of -^ of ^ to a decimal. 

13. A can do a piece of work in ten days, and B in fifteen 
days ; in how many days will they do the same, both working 
together? 
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To find the exact value of a repeating decimal. 

The sum of an infinite series in geometrical progression, 

when the ratio r is a proper fraction, is , a being the 

1 — • f 

first term of the progression. 

Ex, 1. Find the vulgar fraction equivalent to the de- 
cimal '466. 

• •46 6 6 

10^ 100 ^ 1000^10000 ^ 

4 
Omitting the — for the present, 

6 1 

a = 



a 
8 = 



100' ' 


••■ 


10 










6 










• 




100 


= 




6 




= 


6 


1 


100 


.i_ 


10 


90 



10 

''' "" 10 "^ 90 ■" 90 "^ 90 "■ 90 "■ 15 • 

Ea. d. Find the value of the decimal '135135 &c, = 
135 . 135 



1000 ' 1000000 

135 



a = _. .„ -, r = 



1000 ' 1000 

135 



_ g _ 1000 _ 135 _135_45_5 

" *""l-r"" 1_""1000 - 1 "" 999 ■" 333 "* 37 ' 

1000 
Ex. 3. What is the exact value of the decimal '2010101 &c. 

•2010101 = — + -i- + —i— + &c. 
10 ^ leOO ^ 10000 ^ 

Omitting the rpr for the present, 

a 



a 1000 1 

»•. 8 s= 




l-r , 1 1000—10 990 
100 



INVOLUTION. 



105 



2 



•20101 = 4- + -^ 
10 ^ 990 



198 1 _199 
990 "^ 990 "" 990 



Find the exact value of the following decimals : 
(1) -533, (2) -141414 &c., (3) -403403 &c., (4) 6-lli, 
(6)25-0464, (6) -480101, (7) 30200l66i, (8) -22, (9) -57, 
(10) -572357235 &c., (11) '04, (12) '0768, (13) -478, (14) -364, 
(16) -125. 

INVOLUTION. 

Involution is raising a number to any required power by 
repeated multiplication. 

Thus, 3 X 3 = 3^ = 9 is the square or 2nd power of 3 ; 

2 X 2 X 2 = 2' = 8 is the cube or 3rd power of 2 ; 
6x5x5x5 = 5* = 625 is the 4th power of 5, &c. 

The number denoting the power is called the index or 
exponent of that power ; thus, 7^ denotes the 5th power of 
7, the index being 5. 

A power of a fraction is obtained by raising its numerator 

and denominator severally to the required power ; thus, the 

^ ^ 3 3^ 27 ^^ ^ 1 1^ 1 

cube of - = — a= — : the sQuare of - = — = — . 

Ex. 1. Make a table of the squares of the first twelve 
numbers. 

2. Make a table of the cubes of the first nine numbers. 

3. Find the square of J -25 ; and the cube of 104. 

Ans. 6-25; and 1-124864. 

4. Find the fifth power of - , the fourth power of I'Ol, 
and the eighth power of 2. 

The area of any parallelogram 
is equal to the product of its base 
and perpendictuar height. 

Thus, if the base of the rect- 
angle AB be 6 inches, and its 
height 3 inches, its area will be 
6x3 = 18 square inches. 
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EVOLUTION. 

Evolution is the extracting of the root of any number. It 
is the reverse of Involution. 

Hoots are denoted by ^/ or by a fractional index ; thus, 

>/ 4 or 4* as 2, denotes the square root of 4 ; 

V64 or 64* = 4, denotes the cube root of 64. 

The rule for extracting the square root is derived from the 
formula {a + ft)'* = a* + (2a + b) b. 

Ex. 1. Extract the square root of 1325. 

1225 (35 the root 
9 

65) 325 
325 



• • • 



We first place a point over the units figure, and then over 
every alternate figure, right and left. 

In the above example the process Is as follows. The 
greatest square in 12 is 9; the 9 is set down under the 
first period, and its root 3 on the right ; the root is doubled 
for a divisor; the next figure of the root is found by 
dividing 325 (omitting the last figure 5) by the divisor 6, 
and the root figure 5 is placed in the root's place, and also 
annexed to the divisor ; 65 is then multiplied by the root 
figure 5, and we subtract. 

If there were a remainder, we should annex to it two 
decimal ciphers, double the 35, for a divisor, and proceed as 
before. 

The process is precisely similar to the following extraction 
of the square root of {a + bf or a^ + (2a + b)b. 

a^ + ^ab+b^(a + b 

2a + b) 2aJ + A^ 
2aft + 5» 
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Ex. 2. Extract the squart root of 213^^, of 5^, and of If. 
/ TT" /6329 >/6829 73 

V~T /if >/47 6-86665 „„„,„„ , 



>/l| = >/l-666666 &c. = 1-2909 nearly. 

The rule for extracting the cube root is derived from the 
formula {a + hf = a=* + {^a^ -f 3aft + b'')b. 

Ex. 1. Extract the cube root of 13824. 

18824 (24 the root. 
8 

2« X 3 =: 12 ) 6824 
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We first place a point over the units figure, and then over 
every third figure, right and left 

In the above example the procees is as follows. The 
greatest cube in 13 is 8 ; the 8 is set down under the first 
period, and its cube root 2 on the right. 

For a divisor, we multiply the square of the root by 3. 

For a subtrahend, we cube the last figure of Uie root, 
multiply the square of the last figure by whatever is before it, 
and also by 3, multiply the last figure by the divisor, and 
add these three results together. 

If there were a remainder, we should annex to it thr^e 
decimal ciphers, multiply the square of the root (24) by 3, 
and proceed as before. 

The process is precisely similar to the following extraction 
of the cabe root of {a+lif or a'' + 8 a^d + 3 aV^ + 6\ 
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a^ + San + Sab^ -^b^ (a + b 

y«3 



a 



a'x3 = 3a« ) Sa^'b + SaP + b^ 

ft' = ^P 

ft' X tf X 3= 4- 3aft« 

ft X 3a2 = 3a'ft 



3a^ft + 3aft2 + 6' 

Eofamples, 

1. Extract the square roots of 69049, 94249, 29-41276, 
and 75600. Ans. 243, 307, 6-4233, and 274-96. 

2. Extract the square roots of 2^, -ffif gy* ^H^ ^» *^^^» 
and -004. 

3 Extract the cube roots of 830584, 218167208, 47-8475, 
and -09375. Ans. 94, 602, 36803, and -45428. 

4 Extract the cube roots of 11-71875, -000001728, 42|, 
5^V' 2, and 500-3737, &c. 

5. Extract the square and cube roots of 3, -012, 30*625, 

^ and 20. 

7 

6. A garden of square form contains 1548-124 squai'e 
yards ; find the length of its side. Ans. 39-346 yards. 

7. Find the side of a square field which contains exactly 
an acre. Ans. 69-6701 yards. 

8. The sides of two squares are 9 and 12 respectively; find 
the side of a third square whose area is equal to the sum of 
the areas of the other two. Ans. 15 feet. 

9. The base of a right-angled triangle is 15 feet, and the 
perpendicular 8 feet; find the length of the hypothenuse. 

Ans. 17 ft. 

10. The hypothenuse being 14 ft. 2 in., and the perpen- 
dicular llf. 4in., what is the base? Ans. 8ft. 6 in. 

11. A rectangular field measures 70 yards in length and 
52| yards in breadth; what is the length of a diagonal path 
path across it? Ans. 87| yards. 

12. A tower stands on the other side of a ditch, 18 feet 
wide; how high up the tower will a ladder, 25 feet long, reach 
from this side? Ans. 17*349 ft. 
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13. The diagonal of a square field is 30*9 chains ; find the 
area of the field, and the cost of fencing it round at 3s. 
per yard. 

14. A farmer wishes to huild a fold to contain a certain 
numher of sheep ; it must either be a square, or a rectangle 
vrhose breadth is f of its length : which form should he select 
so as to save expense in building the walls ? 

15. The solid content of a sphere is 941*25 cubic inches; 
find the side of a cube of equal solidity. 

16. A ball 4 inches in diameter weighs 91bs. ; find the 
diameter of a similar ball weighing 72 lbs. 

17. A cistern is 8 feet long, 6 broad, and 5 deep; find the 
dimensions of a similar cistern to contain 4 times as much. 

18. A ship of 480 tons burden is 40 feet long in the keel ; 
what lengtli of keel must a similar ship have to be of 800 tons 
burden ? 

19. Five metal cubes, whose edges are 2, 3, and 4 inches 
respectively, are to be formed into one cube ; find the length 
of its edge and the area of its side. 

20. A sphere of metal, whose radius is 3 inches, is to be 
beaten out into a circular plate -^ inch thick; find the radius 
of the plate. 

DUODECIMALS. 

This is a convenient method of ascertaining areas and solid 
Contents when the dimensions are given in feet, inches, parts, 
&c., decreasing in a twelve-fold proportion. 

These are usually marked — feet, ', ^\ ^^\ ""^ &c. ; that is, 
feet, primes, seconds, thirds, fourths, &c. 

Ex. 1. Find the surface of a board 8 ft. 7 in. 6 pa. long, 
and 3 ft. 8 in. 10 pa. broad. . 

ft. in. pa. 

8 . 7 . 5 
3 . 8 . 10 



25 . 10. . 3 
5 . 8 . 11 .4 



7.2.2.2 

32 . 2' . 4'' . 6''' . Si!'" 
Ans. 32 sq. ft. 2 sq. in. 4 sq. pa. 6 twelfths, 2 twelfths of 
twelfths. 
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The upper line is multiplied first by 8, then bj 8, and 
lastly by 10, dividing continually by 12; thus, 3 times 5 are 
15, set down 3 and carry 1 ; 3 times 7 are 21, 21 and 1 are 
22, set down 10 and carry 1 ; 3 times 8 are 24, 24 and 1 are 
25, set down 25 feet. 

In multiplying by 8, the 1st remainder 4 is put one place 
farther to the right, because jr- x TTT^y^ ** ^0'" = 

3'' . 4'". 

For similar reasons, the 1st remainder in the next line is 
put one place still farther to the right. 

JSaatnples, 

1. Find the area of a rectangle, whose dimensions are 
35 ft. 4 in. 6 pa., and 12 ft. 8 in. Ans. 433 sq. ft. 4f . V . 6'^'. 

2. Find the area of a marble slab whose sides measure 
6 ft. 4 in. and 4 ft. 7 in. Ans. 29 sq. ft. pa. 4 in. 

3. Find the price of a slab whose dimensions are 5 ft. 7 in. 
and 1ft. 10 in., at 6«. per square foot Ans. 8/. la. 5d. 

4. Find the expense of paving a court, at 4|i. per yard, 
the dimensions being 58ft. Gin. and 54ft. 9 in. 

Ans. 7/. Os. I0\d. 

5. The dimensions of a floor are 12 ft. 5 in. and 10 ft. 1 in. 
4 pa. ; what will it cost at 5s. Qd. per yard ? 

6. Find the solid content of a stone which measures 6 ft. 
2 in. in length, 4 ft. 1 in. in breadth, and 2 ft. 6 in. in depth. 

7. How many ounces of air are contained in a room 20 ft. 
long, 12ft. 3 in. wide, and 11 ft. 4 in. high, a cubic foot of air 
weighing Ijoz.; and how many gallons of water would fill it? 

What is the difference between Involution and Evolution ? 
What is the square of 3, of V, of ^, and of *4 ? What is the 
cube of 2, of 4, of f , of -1 ? What is the square root of 16, 
of 81, of 144, of 1 ? What is the cube root of 27, of 1000, 
of 125, of ^? Name the algebraic formulse on which the 
rules for extracting square and cube roots depend. How 
many times do you multiply to raise a number to the tenth 
power? What is the object of duodecimals? What is the 
difference between duodecimals and decimals? How would 
you find the 4th root of a number ? the 6th root? 
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Miscellaneom Examples. 

1. A cubical block contains 103823 solid feet; find its 
superficies. 

2. A tank, 6 feet long and 5 feet wide, contains 120 cubic 
feet of water ; find the depth of water. 

3. After taking away Jth of a cube whose side is 10 inches, 
the remaining mass is formed into 3 equal cubes ; find the 
length of one of their edges. 

4. If a cistern can be filled in 5 hours by & pipe 6 inches 
in diameter, how many pipes, 2 inches in diameter, will fill it 
in the same time. 

5. Find the cost of a log of timber 16 ft. 4 in. long, 2 ft, 
1 in. broad, and 1 ft. 6 in. thick, at Is. lOd. per cubic ft 
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SXCHANGE TABLBS. 

FRANOB. 

12 deniers 1 sou 

20 sous 1 livre 

3 livres 1 ecu 

Also, 

10 centimes 1 decime 

10 decimes 1 franc 

SPAIN. 

34 maravedies 1 real 

8 reals 1 piastre 

4 piastres 1 pistole 

375 maravedies 1 ducat 

POBTUGAL. 

400 rees 1 crusade 

1000 rees 1 milree 

HOLLAND. 

16 pennings 1 stiver (2J.) 

20 stivers 1 florin 

2i florins 1 rix-doUar 

'6florins 1 pound (Flemish) 
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Aho^ 



8 pennings 1 penny \ 

13 pence 1 shilling ( Mem. 

20 shillings 1 pound ; 

GEBlfANY. 

12 phennings 1 schilling 

16 schillings 1 mark 

2 marks 1 dollar of exchange 

3 marks 1 rix-dollar 

AlSOy 

6 phennings 1 penny \ 

12 pence 1 shilling > Flem. 

20 shillings 1 pound ) 

ITALI*. 

' 12 denari 1 soldo 

20 soldi 1 piastre 

■ 

BUSSIA. 

100 copecs 1 ruble 

2 rubles 1 ducat 

INTEREST. 

Interest is what is paid for money lent. Principal is money 
lent. Bate per cent, is interest of 100/. for 1 year. Amount 
is principal + interest. 

When interest is paid only on the money lent, it is Simple 
Interest, When interest is at certain intervals added, and 
interest again calculated on the amount, it is Compound 
Interest. 

Commission and Bro/cerage are an allowance of so much 
per cent, paid to agents or brokers for buying or selling goods 
or stock. ' Insurance is a payment of so much per cent, to 
secure property from losses by fire, shipwreck, &c. 

Stocks or Public Funds are debts of Government con- 
tracted by borrowing money of the public. The interest is 
called a dividend. 

* Livres and cents, si^iilar to francs and cents in France, are used in some 
places in Italy. 
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BULE. 

1. To find the simple interest for one year, 
principal x rate per cent. 

100 ' 

S. To find the simple interest for several years, 
principal x rate per cent, x the years 

100 * 

When the time consists of months, weeks, or days, apply 

Practice or Proportion. 

Eule 1 applies also to Commission, Brokerage, Insurance, 

and Purchasing of Stock. 

DISCOUNT. 

Discount is .an allowance for payment of money before it is 
due. It is the difference between a sum and its present value. 

BULE. 

Amount of ^100 . , . . . £ioo • Present 

for the given time ' ^^^ ^iven sum . . 4.100 . ^,^j^^ 

EQUATION OF PAYMENTS. 

Equation of Payments is a method of finding the time at 
which several payments, due at different times, should be paid 
at once. 

RULE. 

Multiply each payment by its time, and divide the sum of 
the products by the sum of the payments. 

PARTNERSHIP. 

Partnership or FeUowskip is a method of finding the shares 
in the profit or loss of several persons haviug a joint stock. 

RULE. 

Whole stock : each man's stock : : whole gain or loss : 
each man's gain or loss. 

When the partners employ their stock for different periods, 
multiply each man's stock by his time, and proceed as above. 

ALLIGATION. 

Alligation is a method of finding the rate or quantity of 
several ingredients to be mixed together. 
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BULE. 



To find the mean rate, multiply each ingredient by its rate, 
and divide the sum of the product by the sum of the 
ingredients. 

To find the quantity of each ingredient. Set down the 
prices under each other, with the mean rate in front ; link 
together each one less than the mean with one greater than 
it, and each one greater with one less ; compare each with 
the mean rate, and write its difference opposite that with 
which it is linked. These differences will form the answer. 

TAEE AND TRET. 

Tare is an allowance for the weight of the case, bag, &c,, in 
which goods are packed. 

Tret is an allowance of 41b. in 104 lb. for waste, dust, &g, . 

Cloff IS an allowance of 21b. in 3361b., after deducting 
Tare and Tret, for loss of weight in selling by retail. 

SuttU is the remainder when Tare has been deducted from 
the gross weight. 

Net weight is the remainder after all allowances have been 
deducted. 

Operations in this rule may be performed by Division and 
Subtraction. 

EXCHANGE. 

Exchange is the paying or receiving of the money of one 
place for its equivalent in that of another. 

Operations in this rule may be performed by Proportion or 
Practice. 

ARBITRATION OF EXCHANGE. 

Arbitration of Eachange is a comparison of the rates of 
exchange of different places, so as to determine the most 
advantageous way of drawing bills or transmitting money. 

Operations in this rule may be performed by the Chain 
Rule. 

CHAIN RULE. 

BULS. 

Set down the term of demand, then arrange all the other 
quantities as equations, making each term on the left of the 
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same name as the one immediately preceding it on the 
right. Divide the product of all the terms on the right hy 
the product of all those on the left. 

Ex. 1. If a person invest in the 3| per cents, at 92^ » in- 
cluding the broker's commission, what interest will he get ? 

Here, by lending 9^4^., he will get 3J/. per annum interest; 
/. 9a| : 100 : : 8^ : interest required, 
or, 741 : 800 : : SJ 

H 

2400 
400 



741) 2800 (3/. 15«. 6i. f^ per cent. Ans. 

Ex, 2. What is the present worth and discount of 400/. 15«., 
at 4| per cent, for 6 months ? or, what sum put out at 4^ per 
cent, simple interest, for 6 months, will amount to 400/. 155.; 
and what will be the interest of that sum ? 

£ s. 
6 m. I J I 4 10 = interest of 100/. for 12 months. 

2 5= 6 months. 

100 



102 5 = amount 

£ «. £ ^ £ 

102 5 : 400 16 : : 100 
4 4 



409 ) 160300 (391?. 18«. Id. |g^. 

£ i. d, 

400 15 



Ans. 



' 391 18 7|fJ = present value. 
18 16 4iff sa discount. 



I 
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Ea. 3. The cost of 50 gallons of wine is 1 52., but ^ is lost 
by leakage, and 20 gallons are sold at 4s. per gallon ; at what 
price per gallon must the remainder be sold to gain 5 per 
cent, upon the whole ? 

50 -T- 5 = 10 = gals, lost by leakage. 
.*. 50 — 10 = 40 = gals, remaining. 

20 gals, at is. = 4/. = selling price of 20 gals. 
40 — 20 s=: 20 = gals, still remaining to be sold. 

Cost. Cost. Selling price. 

100/. : 16/. :: 105/. : 15/. 15*. = selling price of the 
40 gals. 

.*. 15/. 15a. — 4/. = 11/. 15*. = selling price of the remain- 
ing 20 gals. 

11/. 15». -f- 20 = 11«. 9d. Ans. 

Ea. 4. A has flax worth 3/. I65. per cwt., which he offers 
B in barter for linen worth 7 id. per yard ; B agrees to take 
flax in part, but rates his linen at 8^g{. per yard, and insists 
on having ^ of that value in cash : what must A charge per 
cwt. for his flax, in order to be on equal terms vrith B ? 

Sid. -r- M. = 2ii. = cash A must give B. 
S^d, — 2i(/. = bid. = barter price of linen. 
lid, — 2 J(/. = iid. = real value of that linen. 

Real value. Barter price. Real value. Barter price. 
4}(/. : bid. : : 3/. Us. : 4/. 8«. Ans. 

Ea. 5. Bought 13/. 6«. Sd. worth of fruit at 3s. id. per 
bushel, part of which, being damaged, vras entirely lost : for 
the rest, which sold at 50 per cent, profit, I received 16/. : 
how many bushels were damaged ? 

Ss. id, : 13/. 6a. 8d. :: 1 bush. : 80 bushels bought. 

Selling price. Selling price. Cost 

150/. : 16/. : : 100/. : 10/. 13a. id. = cost of the 
remainder. 

13/. 6a. 8i. : 10/. 13a. id. : : 80 bush. : 64 bush, ss remainder. 
.'. 80 — 64 = 16 bushels damaged. Ans. 
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Ex. 6. How many ounces of tea at Sd,, ^d., 6d., and Sd, 
per oz., must be mixed together to form a mixture worth 
6d. an ounce ? 



3 — 

4 — 

6-, 
8— i- 



2 . . . . at Sd. = Qd, 
2 . . . . at 4i. = 8 

2 . . . . at 6i. = 10 

3 + 2 + 1 = 6 at 8i. = 48 



12 oz. at 72i. 

or 1 oz. at 6J. Proof. 

Ans. 6 oz. at Sd,, and 2 oz. of each of the others*^ 

Ex. 7. If 27 sheep are worth 3 oxen, and 24 oxen are 
worth 18 cows, and 42 cows are worth 36 horses, how many 
sheep are worth 40 horses ? , 

The term of demand is 40 horses ; 

40 horses 
36 horses = 42 cows 
18 cows =»24 oxen 
3 oxen = 27 sheep 

40xjr^x|^x|y^ Ans. 

Examples, 

1. Find the simple interest and amount of 365^. 15»., for 
4 years, at 4 per cent, per annum. 

Ans. 56/. 18s. i^d,, and 412/. 135. 4|ci. 

2. Find the simple interest and amount of 204/. 16«., for 
5^ years, at 3 per cent, per annum. 

3. The interest of 319/. 65., for 5f years, was 68/. 14s. 9|i. ; 
find the rate per cent. Ans. 3|. 

4. 170/. amounted to 182/. 15s., at 5 percent.; find the 
time. 

5. Find the amount at compound interest of 217/., forborne 
2 J years, at 5 per cent., interest payable quarterly. 

Ans. 242/. 13s. i\d, 

6. Find the compound interest of 250/. for 3 years, tiie 
interest being payable yearly. 
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7. If I pay an agent 3^ per cent for aelHng gooda to the 
amount of 240/. lOf. Sd., what ia his oommiaabn? 

Ana. 7/. 16s. 6^. 

8. If a fEustor's charge he 55. M. per cent, what is his 
commission on the sale of goods for 2460/. 10«.? 

9. The stock-hroker's charge heing |/. per cent., what is 
his commission on the sale of 573/. 16». 10|i. stock? 

Ans. 145. 4i2. ^. 

10. What must he paid to a stock hroker for hujing 360/. 
stock in the 3 per cents, reduced, the commission heing J/, 
per cent ? 

11. A cargo valued at 3561/. II5. 7^. heing insured at 
8J per cent, what is the insurance? Ans. 296/. 155. U^d. |. 

12. A house and furniture heing insured for 845/., at lOi. 
per cent., what is the insurance?* 

13. What money must be paid for 7280/. stock in the 
3 percent, consols., at 84 J/, per cent; that is, when 84|/. 
money will buy 100/. stock? ^ Ans. 6178/. I85. 

14. What is the purchase money for 1558/. IO5. stock in 
the 3^ per cents., at 95| ? 

15. What amount of stock in the 3 per cent, consols can I 
purchase for 4734/., the price being 65f . Ans. 7200/. 

16. How much stock can be bought for 1009/. IO5., when 
the price is 84J/. ; that is, when 100/. stock can be bought 
for84j/.? 

17. What interest of money arises from investing in a 
5 per cent, stock, at 95 ? Ans. 5<^ per cent 

18. What income will arise from 2400/. inyested in the 
3 per cent reduced annuities, at 89| per cent ? 

19. The 3 per cents, being at 92 1, and the 3| per cents, 
at 93|, into which stock is it most advantageous to buy ? 

20. A person transfers 9000/. stock from the 3^ per cents, 
at 87| to the 3 per cents, at 87^ ; find the alteration in his 
income. 

21. What is the discount of 690/. 35. 9(2., due 9 months 
hence, at 3 per cent per annum? Ans. 15/. 35. 9d, 

22. Find the present value and discount of 360/. IO5., due 
in 15 months, at 4^ per cent. 

23. What is the discount of 45/. 125. 6(/. for 56 days, at 
5 per cent, yer annum? Ans. 75. 

24. Required the present worth and discount of a 9 montha 
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bill of exchange drawn on the 7th of April, 1840, allowing the 
usual 8 days grace. 

$25. A debt is to be paid thus; ^ at 2 months, ^ at 3 
months, ^ at 4 months, | at 5 months, and the rest at 
7 months; what is the equated time to pay the whole at once ? 

Ans. 4m. 18da. 

26. A debt is to be paid thus; 100/. in 9 months, and 500/. 
in a year and 3 months : find the equated time. 

27. A, B, C, D form ajoint stock thus ;Aputs in 180Z.,B 240/., 
C 350/., and D 430/. ; they gain 3600/. : what is each man's 
share of this gam ? Ans. A 540/., B 720/., C 1050/., D 1290/. 

28. Three merchants. A, B and C, enter into partnership; 
A contributed to the stock 2400/., B 1060/., and C 1000/. ; 
they lose 2560/. 10s. : find each man's share of this loss. 

29. Three graziers farm a piece of land for 60/. 10s.; A 
put in 5 sheep for 4| months, B 8 for 5 months, G 9 for 
6| months : how much of the rent must each pay ? 

Ans. A 11/. 5s., B 20/., C 29/. 5s. 

30. A and B form a joint stock ; A advanced 502. for 4 
months, and B 60/, for 5 months : what is each person's share 
of the gain or loss ? 

31. if three sorts of gunpowder be mixed together, viz., 
501b. at 12c/., 441b, at 9i., and 261b. at 8d. a pound t what 
is the mixture worth per lb. ? Ans. lO^^^d. per lb. 

32. If 5 gallons of wine at 12s., 6 gallons at 10s., 4 gallons 
at 16s., and 7 gallons at lis. a gallon be mixed together, 
what is the value of a gallon of the mixture? 

33. How many bushels of com at 2s. 6(/., 3s. 8e/., 4s., and 
4s. %d. per bushel, must be mixed together that the mixture 
may be worth 3s. lOd. per bushel? 

Ans. 2 at 2s. 6c/., 3 at 3s. 8(/., 3 at 4s., and 3 at 4s. 8(/. 

34. How much sugar at 4(i., 6(i., 8c/., and M. per lb., must 
be mixed together to make a mixture worth Id. per lb. ? 

35. What is the net weight of 32 cwt. 3 qr. 12 lb. of sugar, 
tare 14 lb. per cwt., and tret 4 lb. in 104 lb. ? 

Ans. 27 cwt. 2qr. 16-^ lb. 

36. What is the value of the net weight of 10 bags of yam, 
each 2 cwt. Iqr. 121b., allowing 241b. per cwt. for weight of 
package, and 41b. in 1041b. for tret? 

37. What is the net weight of 6hhds. of tobacco, each 
9 cwt. 1 qr. 141b., tare 3qr. 181b. per hhd., tret 41b. in 104, 
and cloff 2 lb. in 836 ? Ans. 48 cwt. 2 qr. 4^ lb. 
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38. Find the net weight of 25 cwt. 1 qr; of raisins, tare 
161b. per cwt, tret and cloff as usaal, and find the value of 
the net weight at Qld. per lb. 

39. How many francs are equivalent to 6752. IBs, Sd, 
sterling, when 23 francs 15 cents are equivalent to 1/. ? 

Ans. ] 5647-374 francs. 

40. How many pounds sterling are equivalent to 4864 marks 
9 schillings, the exchange being 13 marks 10^ schillings, 
perl/.? 

41. When the course of exchange between London and 
Petersburg is 37jflf. per ruble, how many rubles and copecs 
are equivalent to 1196/. 6s. 9jrf. Ans. 7656 rub. 25 cop. 

42. Reduce 7420/. into florins and kreutzers, at 10 florina 
2 kreutzers per 1/. sterling. 

43. If 80 lb. at London are equal to 72 lb. at Amsterdam, 
and 451b. at Amsterdam equal to 581b. at Dantzic, how 
many pounds at London are equal to 1301b. at Dantzic? 

Ans. 1127fyb. 

44. The rate of exchange between Paris and Amsterdam 
being 211 francs for 100 florins, and between London and 
Amsterdam 12 florins 15 cents for 1/. sterling, what is the 
rate of exchange between London and Paris, that is, how 
many francs are worth one pound sterling? 

Miscellaneous Examples. 

1. Exchange. Exchange 554/. 13^. 7(f. sterling, into francs,, 
at 25 francs 41^ centimes per 1/. sterling. 

2. Partnership, A, B, and C join in a speculation, by which 
they gain 165/. ; what should each receive, A having advanced 
80/., B 75/., and C 120/.? 

3. Profit and Loss, By selling^wine at 1 J guinea per doz., 
12| per cent, was lost ; what was the prime cost per dozen? 

4. Barter. How much cheese at 21s. Qd, per cwt. together 
with 17/. in cash, must A give B for 16 pieces of cloth at 
3/. 15s. per piece? 

5. Equation of Payments. A debt is to be paid as follows, 
namely ; \ in three months, \ in Ave months^ and the rest in 
eight months ; when should the whole be paid at once? 

6. Discount. What is the present worth of 399/. 13s. 4^. 
payable in 73 days, at 5 per cent. ? 

7. Decimals. From J of a guinea take f of 7s. Qd., and 
reduce the result to the decimal of a moidore. 
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8. Multiply 2-004 by 84-375, and divide the product 
by -167. 

9. Fractions. Reduce Iqr. 131b. Joz. to the fraction of 
a ton, and find the value of | of | of 13«. ^d, 

10. Find the difference between If and ^, and the sum of 
2^ and 13|. 

11. Reduce f, ^ and | to equivalent fractions with the 
least common denominator. 

12. Stocks. What income will arise from investing 1000/. 
in the 3 per cents, at 93^ ? 

13. Commission. What is the commission on 789/. 16s. 8J., 
at If per cent.? 

14. Insurance, What must be paid for insurance of a 
house worth 681/. 5«., at hs. Sd. per cent. ? 

1 6. Interest. At what rate per cent, will 250/. amount to 
300/. 12s. 6</. in 4 J years? 

16. Tare and Tret. What is the net weight of 20 bales of 
silk, each Icwt. 2qrs. 131b., tare 181b. per bale? 

17. Practice. 12 qr. 3 bush. 3 pecks, at 2/. 2s. 8</, per 
quarter. 

18. Proportion. If a owt. of butter cost 5/. 2s. 8d. , what 
is the value of 75 J lb.? 

19. If a pendulum vibrates 4 times in 5 seconds, how many 
times will it vibrate in a week ? 

EXAMINATION PAPER. No. 1. 

FIRST FOUR RULES (sIMPLe). 

1. Write down in figures ten millions seventy thousand 
and fifty. 

2. Write down in words at length, 1078400 and 50270106. 

3. Write down in figures, as one number, seventy millions 
seventy thousand seventy hundred and seventy. 

4. A straight line, AB, is divided into five parts; the 
distance from A to £ is 35 inches, from £ to D 27 inches, 
from D^to C 40 inches, from C to F 19 inches, and from F to B 
53 inches : what is the distance from A to B ? 

Ans. 174 inches 

G 
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5. Add together the following nambeiB: 467431, 228] 6, 
24, 538 and 1640081, and subtract their sum from that of 
213864, 701253 and 7. Ans. Sum, 2130890; diflF., 1216766. 

6. Give a full explanation of eveiy step in the process of 
addition and subtraction in the last example. 

7. Multiply together 43701 and 269, and divide the product 
by 586. Ans, Product, 11755569; quotient, 20060fg|. 

. 8. Explain the rule for multiplication, by the last example. 

9- Divide 391784671 by 343, by short division, and show 
the true remainder. Ans. 1142229 and 124 rem. 

10. Divide 74958467 by 84600, and 3759484 by 1200. 

Ans. 886 and 2867 rem.; 3132 and 1084 rem, 

EXAMINATION PAPER. No. 2. 

COMPOUND BULES. 

1. There are due to me the following sums: 18Z, 3s. 4(/., 
191. 6«. 7id., 133/. 15s. 2|rf., and a half share of 293/. 17«. Od., 
out of which T have to pay 190/. 14s. 7^d, and 76/. 13s. Sd. : 
how much will remain due to me? Ans. 60/. 15s. 9^d, 

2. What is the amount of the following items : 54^ lbs. at 
7s. A^d. per lb., 241 yards at 7|<i/. per yard, and 512 pieces 
at Is. 4|flf. a piece ? Ans. 62/. 6s. 7^^. 5. 

3. Which is the larger sum, 14/. lis. l^d., or 18861 
farthings, and by how much? Work this question in two 
diflferent ways. Ans. 2s. 10^^/. 

4. Add togetlaer 41/. 18s. 10^^., 64/. 19s. 6^d., 7/., 
3/. 5s. l^d., 17/. 18s. Old,, and 94/. 18s. 8|c/. 

Ans. 230/. Os. ^y, 

5. Add together 471 cub. yds. 17 ft. 1549 in., 15 yds. 25 ft. 
1718 in., 2 yds. 16 ft. 34 in., 315 yds. 3 ft. 2 in., 816 yds. 
12 ft. 1671 in., and 6 yds, 2 ft. 8 in. 

Ans. 1626 cub. yds. 23 ft. 1526 in. 

6. From 678 miles . 3 fur. 37 pel. 3 yds. take 1 89 miles 
7 fur. 35 poles 4 yds. Ans. 488 mi. 4 fur. 1 po. 4^ yds. 

7. Multiply 649/. 18s. 4^fl?. by 87. Ans, 56542/. 18s. 7^^. 

8. 77|flf yds. at 5s. lOd. per yard. Ans. 22/. 13s. 6^^^, 

9. Divide 3059/. 178. 6^. by 132. Ans. 23/. 3s. 7^^. 

10. Divide 100/. into 8000 equal parts. Ans. M, each. 
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EXAMINATION PAPER No. 3. 

KEDUCTION, PROrOBTION, PRACTICE. 

1. How many lialf crowns are equivalent to 253/. 9s. lOd,? 

2. Find the number of cubic yards in 141721 cubic inches. 

3. How often must a rod, 2 ft. 10 in. long, be applied to 
measure 10 miles 139^ yards? 

4. Bought 27 yards for 11/. ; how much will 44/. buy? 

5. If 3 cwt. 2 qr. 11 lb. of tobacco cost 25/. 17«. 6J</., how 
much will be paid for 2 cwt. 1 qr. ? 

6. A vessel has provisions for 15 days, at the rate of 
20 lb. per diem ; what will be the daily rate if the voyage be 
calculated at 20 days, the provisions remaining the same ? 

7. Last year 30 men reaped a farm in 27 days ; how many 
must be engaged to reap it this year in 10 days? 

8. If the carriage of 14 cwt. Oqr. 23 lb. for 65 miles comes 
to a certain sum, what weight may I have carried 37 miles for 
the same sum ? 

9. Find the cost of 2772 cwt., at 2/. 75. b^d. per. cwt. 

10. What is the value of 1 gallon of brandy, if 27f gallons 
cost 30/. 16». llrf.? 

11. If the circumference of the driving wheel of a loco- 
motive be 16^ ft., how many revolutions will it make between 
Bristol and Exeter, the distance being 75^ miles ? 

EXAMINATION PAPER. No. 4. 

FRACTIONS, DECIMALS, DUODECIMALS. 

1. When can a vulgar fraction be exactly represented by a 
decimal? Caul-H? 

15 

2. Express -0009375 by a vulgar -fraction in its lowest 
terms. 

Find the values of 

3. 1-0000123 + 31-1 + 117-154 + 2343-008 + -0002. 

4. 3-35 — -00098. 

G 2 
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6. 003 X -01 X 500000. 

6. 11 X -Oil X 101 X -0101. 

7. 4^-00255. 

8. -23 X -'36. 

9. If lib. of sugar cost -0703125 of 16«., what is the cost 
of -0625 cwt. ? 

10. Find, by duodecimals, the expense of paying a yard 
'which is 23 ft. 6 in. by 13 ft. 9 in., at 4s. td, the square 
yard. 

EXAMINATION PAPER. No. 5. 

INVOLUTION, EVOLUTION. 

1 . State two Nos. between 1 and 100, such that the 1st has 
exact square and cube roots, and the 2nd exact square and 4th 
roots. 

Eaise 

2. 3^ to the 4th power. 

1 

3. ^ to the 3rd power. 

4. -01 to the 6th power. 

5. If a right-angled triangle has 10 feet in the hypothe- 
nuse, what are the other sides ? 

6. 'One end of a ladder, which is 15 feet long, just reaches 
the top of a wall, while the other end of it is 12 feet from 
the foot of the wall. Bequired the height of the wall. 

Extract 

• 7. The square root of 70756. 

8. The cube root of 18821096. 

9. The square root of -00071289. 

10. The square root of 266 to 7 places of decimals. 

11. The cube root of 267 to 3 places of decimals. 

EXAMINATION PAPER. No. 6. 

COMMERCIAL RULES. 

1. Required the simple interest on 847^ 16s. 8^. for 
2 years, at 3 per cent. 
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2. Eequired the simple interest on 584Z. lis. S^d, from 
Feb. 21 to Aug. 17 (1849), at 3^ percent. 

3. What is the brokerage on 439Z. 12«. 6d., at 3«. id. per 
cent.? 

4. A bill datedJan. 1, at 3 months date, for 730/. 16«. lid, 
was discounted on Feb. 14, at 4 per cent. : what was the dis- 
count? 

5. A person owes lOOL payable in 2 months, and 750/. 
payable in 7 months : what is the just time for the payment 
of the two debts at once? 

6. A merchant buys 8^ tons of lead at 17/. 14«. Sd. per 
ton, and by selling gains 9^. on the whole : what was the sell- 
ing price per cwt. ? 

7. A, B, C, D, purchase a ship : A pays - of its value ; B 

3 

6 12 

pays ~ ; C pays - ; D pays - . The net profit of a voyage 
lo y 

is 364/. 17«. 6(/. : how much of this sum ought each to re- 
ceive ? 

8. Eequired the amount of 320/. lOs. for 4 years, at 5 per 
cent, compound interest. 

9. Remitted from London to]Amsterdam a bill for 7600/. 185. 
sterling : what is the equivalent sum in Dutch money, exchange 
being i2fior. 6^ stiv. per 1/. sterling? 

10. How many francs must be paid at Paris to secure 1 60/. 
in London, exchange being 25 f. 70 c. per 1/. sterling? 

11. A gentleman sold a house for 900 guineas, and by the 
bargain lost 5^ per cent. : how much was it sold for under its 
value, if it should have produced him 7 per cent, profit? 

GENERAL EXAMINATION PAPER. No. 7. 

1 . Partnership, A, B, and G engage in trade ; A puts in 
128/., B 176/., and C 192/.: their profits amount to 279/.: 
what were their shares of it? 

2. Profit and Loss, If tea be bought at 6». 6d. per lb., and 
sold at 6d. Qd., what is the gain per cent. ? 
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3. Discount, What is the present value of 151/. lis. M., 
due at the end of 4 years, at 5§ per cent. ? 

4. Duodecimals. Multiply 9 ft. 8 in. hy 7 ft. 6 in. 

5. Square Boot, Extract the square roots of 3364 and 
*0003801i6. 

6. Cube Boot Find the cuhe root of 185193. 

7. Decimals. Divide 15*635 hy 2-5, and -03 hy -001. 

8. ... Beduce 8/. 17«. 6|d to the decimal of 1/. 

9. Vulgar Fractions. Reduce 111--— to an improper 

fraction. 

22176 

10. ... Reduce to its lowest terms. 

5 117 

11. ... Reduce-, — » T3" *^ equivalent 

o \Z lo 

fractions having a common denominator. 

12. ... Multiply 2i of 3f hy 4| of 1| ; and 
divide f of 5 hy ^ of 1| . 

13. ... Divide 30/. 14«. ^d. hy ^. 

14. ... Reduce half-a-crown to the fraction 
of a half-a-guinea. 

15. Commission. Find the commission on 768/. 2s. 6(f., at 
8tf. 4(/. per cent. 

16. Interest Find the interest on 325/. \0s. for 4 years, 
at 5i per cent. 

17. Practice. Find the rent of 8a. 3b. IOp. at 1/. 17«. B>d. 
per acre. 

18. Proportion. If If cwt. sugar cost 7 guineas, what 
must he given for 17f Ih. ? 

19. ... "What is the income corresponding to an 
income tax of 13/. 2^. 6(/., at the rate of Id. in the pound? 

20. Beduction. Reduce 27 w. 5d. I5hrs. to seconds. 

21. Compound Division. . Divide 3587 yds. 9 in. hy 27. 

22. First Bvles. Divide 6342576 hy 24. 

23. From 683125 take 492816, and prove your work 
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Miscellaneous. 

24. Light travels at the rate of 192500 miles per second: 
if a ray from the sun takes 8 min. 13 sec. in reaching us, what 
is his distance from the earth ? 

25. Two hoats start in a race, and one of them gains 5 feet 
upon the other in every 55 yards; how much will it have 
gained at the end of half-a-mile ? 

26. Find the least common multiple of 2, 4, 8, 16, 10, 48. 

27. Compare the values of <^ of half-a-crown, -J^ of 
3s, ^d,, and -^ of 4s. ^I^d. 

28. The dimensions of a room are 29^ ft. by ll^ft. ; what 
will be the expense of covering it with carpet which is | yd. 
wide, and costs 3«. 9d, per yard ? 

29. A person fails to the amount of 9000Z. ; his effects are 
worth only 3515/. I2«. 6d ; what will be the dividend in the 
pound ? and what the loss upon a debt of 750/. ? 

• 30. What would be the difference of income, made by the 
transfer of 5000/. stock from the 3 per cents, at 72, to the 
.4 per cents, at 90 ? 

3 1 . Find the amount of 50/. for 3 years, at 5 per cent 
compound interest. 

EXAMINATION PAPER. No. 8, 

FBACTIONS AND DECIMALS. 

1. Define a fraction. Define the different kinds of frac- 
tions. Prove that the value of a fraction is not altered by 
multiplying both its numerator and denominator by the same 
number. 

825 

2. Reduce ^r—r to its lowest terms in two different ways. 

atjo 

5 3 

3. Reduce ^ »*7 ^f H» ^t^t» ^^^ ^ ^^ *^® ^®*8t common 

<« 4 

denominator, and find their sum. 

4. If f of a merchant vessel are worth 1840/., what must 
■j^g^ be sold for to gain 20/. by the sale ? 

5. What is a decimal fraction? What are the advantages 
in the use of decimal fractions ? What effect has a cipher 
placed on the right hand side of a decimal fraction ? What 
effect has it on the left hand side ? 

6. Divide -00683468 by 2-0102, and reduce 6cwt. 2qrs. 
71b. to the decimal of a ton. 
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EXAMINATION PAPER. No. 9. 

SQUAEE ROOT, CUBE ROOT, DUODECIMALS. 

1. Find the square root of 5 If, and the cube root of 
48328544. 

2. The two slants of a gable are each 15 feet, and its per- 
pendicular height is 9 feet : what is its breadth ? 

3. What will be the diameter of a circular plate of -^ th of 
an inch in thickness, which is to be beaten out from a sphere 
of metal of one foot diameter ? 

4. What must the length of a ladder be to reach across a 
ditch, 45 yards wide, to the top of a castle 30 yards high ? 

Ans. 64-08 yds. 

5. Two ships sail from the same port: what is the distance 
between them, when one has sailed due north 80 leagues, and 
the other due west 60 leagues? Ans. 100 leagues. 

6. A ladder of 100 feet in length was placed against a 
building, 100 feet high, in such a manner that the top of it 
reached the top of the building within 6 inches : what was 
the distance of the foot of the ladder from the base of the 
building? Ans. 9*9874921. 

7. The area of a triangle is 240 feet : what is the length 
of each side of a square equal in area to the triangle ? 

Ans. 15-491933 

8. Two trees on a horizontal plane are 120 feet distant 
from each other, one tree is 100 feet, and the other 80 feet 
high: how far from the base of each tree must a person stand 
that his distance from the top of each tree may be the same 
as the distance of the tops of the trees from each other? 

9. The solid content of a sphere equals the cube of its 
diameter x '5236: what is the solidity of« a sphere of 20 
inches diameter? 

10. A cubic inch of glass is blown into the form of a globe 
that will hold 1 pint of wine : what is the thickness of the 
glass? 

11. If the extreme end of the minute hand of. a clock 
moves over a distance of five inche| in 3 minutes 45 seconds, 
what is the length of the index ? 
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